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INTRODUCTION 
To successfully develop decompression tables to prevent or minimize decompression 

sickness (DCS), a knowledge of the causal relationship between the dive profile and DCS is 
required. While applying survival analysis techniques to decompression table development, 
Weathersby et al. (1) depended on a large compilation of high quality dive profile and dive 
outcome data, but DCS was used merely as a binomial outcome (2-8). Decompression sickness 
_ was recorded as either present or absent without any qualitative measure or effort to describe the 
protean manifestations of DCS. 

Despite the fact that the signs and symptoms of DCS were first documented more than 
100 years ago and its clinical characteristics detailed in countless publications, there has been no 
comprehensive effort focused on determining the relationship between the dive profile and DCS 
manifestations. This report represents the first step toward such an effort. We have compiled the 
descriptions of hundreds of DCS cases that occurred after air or nitrogen-oxygen dives in 
research trials conducted by the United States, United Kingdom, and Canadian militaries from 
1944 to 1997. Unique to this report we also include detailed descriptions of the dive profiles 
associated with these cases. We hope and expect that this comprehensive combination will allow 
analysis of the relationship between the dive profile and manifestations of DCS. 
METHODS 

We compiled a list of known decompression trials in U.S., U.K. and Canadian military 
laboratories by using published summary reports (2, 4), searching peer-reviewed journals and 
technical publications, reviewing archived records at the Naval Medical Research Institute 
(NMRIJI) and Naval Experimental Diving Unit (NEDU, Panama City, FL) for the results of 


unpublished trials, and communicating directly with investigators when possible. We extracted 


descriptions of cases verbatim from reports and, where available, the original logs and other 
records of the trials. This is not to suggest that there was always complete agreement on the 
DCS manifestation descriptions. If a discrepancy was encountered, all available information was 
included. One example of this is data set EDU1157 (Section I, M), where the descriptions from 
the technical report and log books are both included, but indicated separately. For trials that 
were not already included in the primary electronic database maintained at NMRI, the dive 
profiles were extracted from the same records. In some cases they were transcribed verbatim 
from the original dive log and translated into the NMRI database format. For inclusion in this 
report the records on both the DCS cases and their complete dive profiles had to be available. 
Many of the trials in this report were thoroughly reviewed earlier by Weathersby et al. 
(2, 4) and are indicated as such on the cover sheet of the data set. Some of the other data sets 
included here were also previously reviewed by Weathersby, but were not included in the 
original database (4) because of concerns with data quality. The concerns ranged from degree of 
medical surveillance, through undocumented descent times, to uncertainties on depth standard 
(diver feet or diver chest). In some cases we were fortunate to find the information necessary to 
make these data sets credible and complete for inclusion here. For example, the complete dive 
profiles and manifestation descriptions, which were previously missing, were found in the 
archived dive logs maintained at NEDU. These early trials included many spectacular dive 
profiles that are truly inimitable and could never be considered for research diving today. To 
retrieve this valuable information, we included as many of these trials as possible, and were _ 
enormously gratified with the detailed manifestation descriptions that were found in the original 
dive logs. Throughout this report, however, you will see that the DCS descriptions are by no 


means uniform; some are intricate and verbose, while others are frustratingly brief. 


Some aspects bearing on data quality are summarized in Table 1. Original diving logs 
were sometimes recovered to reconstruct pressure profiles, but logging detail varied 
substantially. A complete and automated profile record was preferable. (See Weathersby et al. 
(4) for some unplanned depth changes). Failing that, descent (increasing pressure) and ascent 
rates were taken from logs - or even assumed based on our idea of "standard" rates that might 
have applied in that place and time. Automatic recording of gas switches were quite rare. As 
discrepancies were identified, access to the original investigator proved invaluable. Table 1 is an 
imperfect summary of all the quality issues encountered, but may save some investigators the 
need to dig out all the original records again. In general, the presence of more "Y" entries 
indicates our greater confidence in the other material tabulated. Ultimate responsibility for future 
use of these data sets, as always, with the investigator using the data. 

In his original effort, Weathersby developed a set of diagnostic criteria (Appendix A) to 
serve as a retrospective tool in determining what symptoms and signs were to be regarded as 
DCS. That review was not performed at that time. While we acknowledge that no a of criteria 
for diagnosing DCS is perfect, we elected to use these guidelines now because they provide a 
means of imposing some consistency over the 50 years of trials covered in this report. A panel 
consisting of 4-8 diving medical officers (DMOs) at NMRI met on an ad hoc basis throughout 
the compilation of this report, specifically for retrospective diagnosing. Trials that were 
analyzed in this way are indicated on the cover page for that data set with the names of panel 


participants and the dates of the review. 


Table 1. Data Quality 
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Categorization of cases as DCS, marginal DCS, or not DCS was done by consensus and if 
consensus could not be reached, by simple majority. Marginal cases ("A-2" in Appendix A), 
involve symptoms or signs that are thought to be decompression related, but not serious enough 
to require recompression therapy (6). No attempt was made to further classify cases by 
manifestation. Most importantly, the entire available manifestation description of each DCS case 
and marginal event is included here so an investigator may make his or her own judgement as to 
the "correct" diagnosis and categorization of the manifestations. 

For most of these trials we did not have information on all medical events that occurred 
on all dives in the trial; some notable exceptions are NUR97ZNOD, NMR8697, NMR9209, 
NMROSUR90 and NMR94EOD, although we only include descriptions of events diagnosed as 
DCS or marginal DCS in this report. For all other trials we had information only on those events 
that were considered decompression related by the original investigators. When the DMO panel 
was convened to review cases, a blinding of dive profiles, original diagnoses, and treatment 
outcomes was not done. In most cases, changes in diagnosis from the original were made in 
favor of DCS. Original diagnoses are included in the descriptions. If a diagnosis was changed 
from DCS to a lesser diagnosis, that case description was included (as well in this report) so an 


investigator may make his or her own judgement. 


RESULTS 
This report summarizes 434 cases of DCS and 464 marginal cases after 8578 dives using 
air and other nitrogen-oxygen mixtures represented in 48 data sets from trials conducted between 


1944 and 1997 (Table 2). It is divided by nine trial types (single air, surface decompression with 


oxygen, etc.), then by actual trial represented by its NMRI data set name. Each data set is 


presented in five parts: 


l. 


2. 


A cover sheet briefly summarizing the trial that also provides germane references 


The manifestation descriptions 


. The complete dive profile for all DCS events 
. Graphic representation of each dive with a DCS event 


. Key File from the NMRI data base provides a one line summary per profile of every 


profile, even those that did not result in a DCS event. A profile here is defined by a 
unique depth-gas-time-outcome combination, generally representing a single human 
exposure. Multiple replicate uneventful dives of several people could also be 
combined as a single "profile" (4). The column headings are, for the most part, self- 
explanatory. 

In the "Outcome" column: 0.0=noDCS 1.0=DCS_ 0.5 = Marginal DCS 

Depth is represented in feet of seawater (fsw). 

Bottom time, Ascent time, and T, & T, times are indicated in minutes. 
The values in the "Ascent Time" column are more or less useful, depending on the dive 
type (i.e., they are essentially of no use in the repetitive and multilevel dives). The only 
information excluded here from the original profile are diver names and/or initials in 
the "Data Set Notations" column. 


The Profile Number (shown in the first column of the manifestation description table) can be 


used to identify the same dive in Parts 3, 4, and 5. As in Report VII, onset times are represented 


using T, and T, and follow the same rules as described there (4). In short, Time T, is the last 


time a diver was definitely known to be symptom-free, while T, is the earliest time DCS was 


definitely present. Thus, the T,-T, interval serves to bound the actual onset time of symptoms. It 


is important to note, however, that the T-times in part 2 and the T-times in part 5 use different 


starting points, so they appear different even though they are the same. In the manifestations 


descriptions table (part 2) the T-times are calculated from the end of the dive, that is, using the 


reach-surface time. In the Key File (part 5), the T-times are calculated from the start of the dive, 


that is, the leave surface time. The individual data sets follow. 


Table 2. Summary of Data Sets 
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APPENDIX A. Diagnosis Criteria: from REVISION 22 NOV 1988, Weathersby, et al. 


First step: Separate outcome into 3 categories: 
Cat A. Definite DCS (Symptom within 24 hour unless Sat dive) 
Cat B. Unknown Outcome 
CatC. NotDCS 
Second Step: Separate Cat A further: 
Cat A-1 Definite DCS.Requiring recompression therapy by 1988 standards 
Cat A-2 Definite DCS.NOT requiring recompression by 1988 standards. Difference between A-1 and A-2 
is 1988 perception of whether lack of treatment will lead to morbidity in the diver. 


Specific Description: 

Cat A-1. Definite DCS requiring recompression. 
- Any suspicious symptoms leading to and relieved by recompression 
- Joint pain persisting as tabulated below whether recompressed or not: 


Pain Mild 
Moderate 
Severe 


- Dyspnea, unless clearly from barotrauma or anxiety hyperventilation syndrome 

- Any spinal neurologic symptoms, supported by signs, regardless of duration 

- Any brain symptoms, such as visual blurring, “mental sluggishness”, regardless of duration 

- Any inner ear symptom, such as unsteadiness, vertigo, hearing loss, unless clearly from 
barotrauma 


Cat A-2. Definite DCS not requiring recompression. 

- Joint pain not persisting as long as tabulated under A-1 

- Fatigue, moderate or severe 

~ Skin itch in immersed air or N,-O, divers (Itch in dry chamber dives and HeO, dives is 
probably due to local skin mechanisms that would confuse modeling of primary symptoms) 

- Skin rash or mottling, if only symptoms (When combined with non-persistent (A-2) joint pain 
becomes A-1). 

- Default diagnosis) Symptoms reported as “Mild bends, not requiring recompression” which do 
not fit other categorization criteria 


Cat B. Unknown outcome; data insufficient for 1988 diagnosis 
- Headache, typical and common for this diver 
- Vague abdominal pain, not related to trauma or barotrauma 
- Vague chest pain, not related to trauma or barotrauma 
- Vague symptoms of any kind NOT responding to recompression or oxygen therapy attempted 
soon after dive (say 18 hours for non-sat dive). 


Cat C. Not DCS 
- No post-dive symptoms reported 
- Joint pain or fatigue, mild and consistent with recent exercise 
- Sharp pain, consistent with joint sprain or impact injury 
- Vague symptoms similar to Cat A-2 NOT responding to recompression therapy attempted not 
soon after dive 
- Skin itch in dry chamber dives and He-O, dives. 
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I. Single Air 


SECTION I: SINGLE AIR DIVES 


A. DC4D 


797 dives: 19 DCS, 4 Marginal 
All dives were dry 
Dives were conducted during the period 1978-1986 
Exercise was not required of the "dry non-working subjects" (ref. 1). 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of DCS manifestations were compiled from the reports referenced below and 
hand-written notes made from previous reviews made of the dive logs by P.K. Weathersby 
with numerous questions answered by R.Y. Nishi. 


1. Nishi R.Y., KE Kisman, IP Buckingham, BC Eatock and G Masurel. XDC-2 digital 
decompression computer: assessment of decompression profiles by ultrasonic monitoring, Phase 
I: 36-54 msw. DCIEM Report 80-R-32, July 1980. 


2. Nishi RY, BC Eatock, IC Buckingham and G Masurel. . XDC-2 digital decompression 
computer: assessment of decompression profiles by ultrasonic monitoring, Phase II: 30-75 msw. 
DCIEM Report 81-R-02, January 1981. 


3. Nishi, RY, BC Eatock, IP Buckingham and BA Ridgewell. Assessment of decompression 
profiles by ultrasonic monitoring. Phase III: No-decompression dives. DCIEM Report 82-R-38, 
August 1982. 
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SECTION I: SINGLE AIR DIVES 


B. EDUSS7A 


568 dives: 27 DCS, 0 Marginal 


All dives were wet, “no temperature controls were maintained during the dives. The 
temperature was generally comfortable throughout the dive.” (ref 1) 


Dives were conducted during the period June 1956 through November 1956 


Exercise: all divers “worked”; dives were “made with a variety of diving suits and approved 
breathing apparatus” (ref 1). 


This data set is included in the report, Statistically Based Decompression Tables I. 


Incidents of DCS were reported as a number only in ref 1; descriptions of the manifestations 
were taken from the archived dive logs at NEDU. 


1. M. des Granges. Standard Air Decompression Table. Navy Experimental Diving Unit 
Research Report 5-57. December 1956. 


(pajpo0] aq JOU pjnod sso] asayj - S60] dA 
a4] Ul PAUIDJUIDUL JOU SOM PUD JOOYIS Sulaiq] ayy jo padango0 Joyy Saaip ayy fo auo Ajayy jsoui $1 jt 7H AO ChH# BOT NGA Ul JON) 
‘JAT[AI SJQTAUIOS “WQS W) 50S O€ UU G + Jorpal 
Jensed y g¢ © 08 Og un ¢+ “(oArp-jsod unm [¢ Y 6) 1pE7 UeSAq XY “TI M1G2L (2/s) SUM JYST pue ULTEDIOJ YSU JBISPOU! 3]9-4 
| ‘JOT]JOI SJO[AUIOS YF OO @) SoS Cp UT 

L + ‘SoynuTUT nog Joy pyoy - Jorfar pened y gp D oos cp unm 7+ Jour pened Y p] O@ urus [+ ‘(earp-isod uur g¢ y €) 9ZL] uessq 
XY “Tl SQL ‘WorNesuas Jo saxopjas UI SAsUBYO IO SSOUYVOM SPOSNU ON] “MOQIS JUSI STY UL UTEd SUTQQUIS SUIOS YIM SUM Yo] 

pue une Joddn pue Jopmoys YSU sy Ul syoe-]Mp & peYy sy ‘SAIp Oy) Jaye SIMoy soN Jnogy “Moy SuLMoT[oy sy) ut poreoddesip 
SI], ‘AIP Joye soynuTU O¢ Jnoge ApJOLIS}sod ‘we Ioddn pue Joprnoys WS ISAO SUTYOI YIM “YseI JO vore [Jews B pe} 


“0020 JB Y SOT poyowal ‘Wy COT Je UlUL Z Joye oraz }o;CuI0d “I Cg] 0} UMOP UO SUIOS Y pp 18 SE OUTS (UIUT CT) Y Bg SOUy 


JO YOUQ UT S[OSNU UT SsoudIoOs ‘sus [je UTed Yf pp ‘ouos ured JuTOf ‘soUy Jo yorq ul uTed sey [Ms ‘ouOs AyjeTWed ssousIOs Y rE 


‘oures [NS Y pz ‘oures [MS YZ] “os1OM sures ured y g ‘(@Arp-jsod Uru BT Y pT) NW LO UO [p10 Uedoq XY ‘coUy Ys UI Spusg | 0'Scs ae ae | 


“001 @) 29S Cp UTUT p+ Jorfar a9]dw10D “(earp-ysod un Os) LIST wedeq XY “[ S1GRL Jopmnoys jysu Ajuoueg| os | Tes- | Le | 


Jorar 
ajo[duroo yy 6 Je €+ Jouor fered y 9 Je .[+ ‘(oarp-jsod unm ¢¢) G1 OT UesOq XY “] 9192] “ULE 0} SuNLIpel Joprnoys ys Ul ured Pe re eee 


MO S99} WMS OJ JUSM (XY OJUT 9¢:Z) .O€ Je ‘OUOS SSoUdIOS ([OTZ) .S9] Ie -puey Ly Uo JosUTZ Ise] pue 
}SUM LY UT SsoUaIOS QZ] Je ‘(2Atp-sod ur ¢7 Y ¢) EGoz UeSIq XY ‘(915) ET] B1GBL puey Ly Ul ssouquinu - ue PY uLuTed DAW | S'HZE 


a 
“puey jo jee 
dsa109 0} Jody Xoput joodse pesop ‘sUlORyIMs Jaye soynuTUM ¢][ SsouquMU pooTjou UeUT JOO{gns :syeUISI SUeEpY (66 3d) ANUS 
SIL] $07 JV JoNoI Ho[durOo ‘Jorjor B[Qusapisuoo ,[ | FV ‘(SATP-ysod urur Ep Y p) [107 Uedeq XY ‘pueY ISL “Boy Yor ur ured [dq cin Semel aa: | 
(Jatjar ajo ;duI0D) poumjo 
Wsuays YOrO ‘yeom wue ‘poaaras ured Yoe@ ‘ojoduroo Apreou ured yg ® “yo © Joued jemued 6¢6] wuedoq xy *(218) 1# S102 L de 
WoI SUaLMdeI (pajajap auvu s, 4adip) ‘oyep suTeS ‘suIOjduAs ou ‘ou0d ATo}0[duI09 uted 99S Cy. YS Ie IY ZI Je Jouos [ened 
“(@ATp-ysod JY Z) ZOLT UedEq XY [ M1GVL “ISUM JYS UI syoR Ue pue MOQ[d IYST Joprnoys JS ured ‘os OP TOS] SBJINS psyseey | OZ S°EL- IZ 
"(929F OB JB POAdlyor A[a}a{Guro0d ured) Cg] Poyovel B+ “¢9] 0} UMOP SUTOH 
"‘podarar Apystys ured y 09 Je ¢+ ‘(aarp-jsod urur g¢ YZ) Lppl WedIq XY I] AGEL ‘O€HI mnoge Je dreys sureseq pue poseosoUT a or 
vy 19l AS A! 
‘YOO 0} UMOp UeUT SUTYB], ‘Jorjad S}OTAUIOD - Jaz Op YORI 90 “(SAIP- ISOC 
UN gC YZ) ZZp] UedAq XY “UONAIASgO UTUT YE SULMp SdueYO TNT “OEET Ioge uoIdar MOIS “Us UT BYE PTW Jo pourejduro} arr 


une ut ured ‘poreoddestp jodie] ‘ourt) cures Je We Yor Se [INP py “(SL ET/OPTI) SPIOY [eNsiA feloydued jo ssourzey JusIsueLL 

S9J Je SOINUTUI C]{ Joye DUOS SOY PUL MOQ]A Yo] JO SSOUSIOS [TV 

“MOQ]O Yd] UI YOI PUL SSOUDIOS SPIT] B SEA DIY) YF SOT FV “MOQ Yo] UO yser padojaaap Y OOT Fy ‘“MOQIS Yo] UI YOIT podoyaaap 

¥ Ly Je ‘ssouasos wsys “Ye pe Je souy pue ule yoy ut ured Jo Jorja “(atp-jsod ur ¢€ Y BT) Idag LO UO 9160 UeBOq XY TI M1921 

‘SUOTIESUDS JO SOXOTJOI UI OSULYO JO ‘SSoUyVOAA JETNOSNU ON “YSU sy) ZuLMp Apesjs sureseq JNq SSPdIOUT JOU PIP SvdIe SSO) UT 
L'O0ve L071 L 


po fo | 9 


L'6L1 an 


ured sy], “SoUy Yo] Ul Ja}OBIEYO sures Jo ured Aq PomoOT]OJ SATP Joye soy p JNoge ULE 1j9] UT UTed podmusyUT [Np Jo (315) JoSTO 


(sum) | (sum) | # 
sulo}dWAS > SUSI tL 3 Iyoig 


[euIsieW 0 ‘SOC LZ *SPAIp 89S vissnda ‘a 


SHAIG WIV WIONIS ‘I NOLLOUS 


‘dn pores]o Ysel .p6@ 
99S ¢ UNL ¢+ “Ja}}9q SUTISOJ .L TO 99S OZ UU [+ ‘(SArp-jsod urul 47 Y Z) ESET UesOq XY TI PALL “YSeI - SSouBOM [RIOUSDH Caan eee eae 
Jono 
qo[duros .77 @ 99s ¢Z TU [+ *(oArp-}sod un ¢ Y €) EPH UedOq XY ] O1GBL ‘BUTOKFIMS UO JosUO MOQS PUL ULE IO] UT UTed [NG ares 
JOO} OST Je JOu[ar SJoTAuIOD *(SATp-}sod uM QZ Y 
9) SSLI WeS9q XY ‘TI F1QUL “Moy | Suse] Supe"pms Joye smoy ¢ ured spose} [NC ‘sulo"pMs Joye soy ¢ ue yoy Ul ured [ING res 
ULE UT UTed SSUS}UT 0} 
ANP II] SSOUYeOAA “ULIE UT SSOUYVOAA JO OSNLIDQ J] STQU} OSN 0} POploop seM ITY OOT IV ‘YE 9S Je Jornal aJoTdur0, ‘(@arp-jsod urur ie oie, | cae | 
97) LST I wedeq XY ‘Tl MBL ‘OISAOs ouTedAg WIRDIOJ YoT UT UTed SAIp Joye UTUE QZ - SUIORJMS Joye UTUI OT WLLSIOJ YO] Ul Uled eS L7I 
“UMUL 6¢ JY QT] SU} JUSULO]) [BJO] ‘sSoUSNOTDSUOS pouTesol Y OST @) ull Op IY [ + ‘porsyNy soAo 
YOO @ urge + “(@atp-jsod unum CT Y 1) LyOT weseq XY ‘TIT A198.L ‘paLMyq oIsIA ‘eosneu ‘ssousnofosuooUN ‘ssourZzip “Ysey rare 
worsusyoidde 
OOS Q¢ UT 7+ ‘ured Jo Jorjor yerued .CE ) oes OT UU [+ ‘(UMW CE YT) LZTT wedoq XY “TI M1QRL ‘Jopnoys yoy ul ured pue AyeYyS rar ra 


CSL 
‘SSOUDIOS OUIOS [JMS .ZST @ oas |. 
OT Ul p][+ ‘suo}duIAS [TB JO JarfoI HoTduIOS .7ST@ os Op UN ET “JosuLy Ul Jorjol fered .96@) oes CE UTM [ [+ JosUTy JO Jorar 
[ered .gg@) 90S OS UT OT + ‘fadueYyd OU .C9 ® UM p+ SULILAIOJ JO Jorfol aJOTdUIOD .7¢@M) des QO] UU 7+ ‘ULIvdIOJ JO Jorjal feted 
Cc SOL 


CEO) UM 7+ ‘odUBYO OU .g@) d2S OE+ “(@Arp-Jsod uN OT Y ST) LEpz UedOq XY ‘TI QV, ‘UOHEUTUTeXS UO pojou soTTeuLOUgeE 
JoyIO ON “ULeeIOJ dn ured Jo peards 2 dooys 0) Aipiqeut powodal ‘QOPZ INOQY ‘OOHT Ioge Jesu Xoput YSU UT pojou ured pi 


Yul c OOE ieee | 
Joror [ened ./ | ©) 998 O€..1+ -(@AIp-jsoc 
una yp 19) 9¢pt weSoq fT 2xQEL. Porto pue an Joy smo 7 Moqe Mog axoqe Ue Yor ur Pou Med ASM 0 atte 
jnoge SuNsey Joye] SoynuTU OT ATJOLIO}sod JopmMoys ye] UT UTed YNp ‘SuToKpMs Joye SoNUTU QT XBIOY} YO] UO YSLI UTYS JO Jsug | ZOZI 


(paj020] aq JOU p{NOd SBO] asayj - S60] NG] 
BY] Ul PAUIDJUIDUL JOU SDM PUD JOOYIS BUIAIC] JY] JO PAdANIIO JOY Saaip ayy fo auo AJayt] Jsoul St Jt [CH AO ChH a NW ut jon) 


Yyouulojs ul ured .¢¢ # ‘(@ATp-jSod uml 4) SEE] UesOQ XY ‘TIT Fel ns pue quinu sureseq YS A} as opts ik pue oe 
UO SIDAIS SUIVID SHALL, ‘Ses SBAA JI ]IAJ ING ‘BuIoepMs Jo saynuTu ¢ UTIATM dojs yy OT Je SuNIE}s ‘ured yeurwopae sJeddn yoy [NG 


YOO] 0} SuI0S ‘Jorfor BJo[AUIOD .p{@) 90S g ..7+ 

‘JOT[OI DIOU! .8 @) 99S ¢..[+ ‘Jorlos petued .p @) oas 6+ {(Qatp-jsod url [Z) POO] UeTOQ XY ‘] SQL ‘SSOUYOM SOSNUI JO soXoTJoI 

UoTJesUaS JO SSO] ‘SsouquINU ON ‘OodSe [eSIOp ULIeSIO] JYSLI UMOP SuIssowdord ue Joddn yysu ut ured Jo Josuo SulovpmMs Joye 
SomNUMU ¢ ‘BuTIOvjMs Joye ured Jo uorssoiso0ld autos jnq ‘dojs 4 OT SULMp poorjou jsIy AT[eJOJe] Bore IepNdeosqns we Ys WI UIeEg Lv €'gc- 88 


JOO S}O|AUIOD YJ ZZ 99S Opv..€+ JouoI [eMed Y ZT [+ -(@Arp-jsod unum 7 Y p) EET UesAq XY ‘] FQRL | Lee | ees | O 


pojou Jadu] 
OU JOSUT S[PpIUul JUST UONESUAS IeTTMOSd IY OOT 38 99S Ly,.p+ ‘ured une Joddn Jo Jorad [e}0} YJ [Z Je OOS CC..[+ <Jouol jensed .p] 
Je 99S CE + “(@AIp-jsod ur pT Y 9) 6Z8T UedOq XY “TI BQRL Josuy opppru jysu ‘ssouqumu sfqeuonsonb ‘we Joddn yysuueg | ZpLe | 8'9EI- OL 


6 


‘MOIS 7 


I =SLHdddu sol NZSsnda O'8E 00S OLIT 9 0°0 L¢gsnpe LZ 
IT =SLHddua 66 NLSSOd4H 8°C6 0°06 0'L0I 9 0°0 LSsnpe 9C 
I =SLHdda €6 NZSSda €' COS 0°06 8°28 0°06 O'LOI I O'l Lgsupe SC 
| =SLadau €6 NLSsnda O'C6l ¢97l 8°L8 0°06 0'LOI I O'l L¢gsnpe vC 
I =SLHddu £6 NZSsNda 8°L8 0°06 0'LOI v 0°0 Lgsnp9 €Z 
T =SLHdda 28 NZSsda 8°8Z 0°08 0'LOT 9 0°0 Lgsupe CC 
IT =SLHdaa 18 NZ$SNda 8° ELC 0°08 SEL 0°08 O'L0I I 0'l L¢gsupe IC 
T =SLHdaa 18 NZSSMdH SEL 0°08 O'L0I SS 0°0 Lgsupe 07 
I =SLdddu SZ NLS$ndd 8°LS 0'OL 0'LOI 9 0°0 L¢supe 61 
IT =SLoddda TZ NZSSNda 8 OV 0°09 0'LOI v 0°0 Lgsnpe 81 
T =SLHdda 29 NZSSNda 81 0°0¢ O'L01 14 0°0 Lgsupe LI 
| =SLHddu $9 NZSsndd 9°L6 OOTT 0°L6 C 0°0 Lgsupo 91 
I =SLHdoa 6$ NZSsfda 9°S8 0001 0°L6 9 0°0 LSsnpe SI 
I =SLHdda I$ NZSSNd4H OEE OCI? 9°18 0001 0°L6 I Ol L¢gsupe vl 
T =SLddda 1§ NZSsnda 0'80¢ OCI? 9°18 0°00T 0°L6 I 01 L¢snpe el 
I =SLddda 1S NZssnda 9°18 0°00T 0°L6 9 0°0 LSSups cl 
IT =SLddda Sp NLSsnda 9°89 0°06 0°L6 9 0°0 L¢gsups IT 
T =SLddaa Ze NZSsndy 9°¢eT 0'0P 0°L6 8 0°0 L¢gsupe OT 
IT =SLddaa c€ NZSsndy v'6C 0'OL O'L8 14 0°0 Lgsupe 6 
T=SLddda Ze NZSsnda ess OOIT OLL 9 0°0 L¢snpe 8 
IT =SLHdda tc NZSsnda 0007 0082 c6P OOTT O'LL I O'l Lgsupe L 
I =SLddda ¢¢ NZSSNdd C'6P O'OTT O'LL € 0°0 Lgsupe 9 
IT =SLddda Ic NZSsndd CS 0'0P O'LL C 0°0 Lg supe S 
IT =SLodda st Néssndd mae 0°00T O'L9 9 0°0 L¢snpe 4 
I =SLHodda IT Néssnda Vl 00S O'L9 4 0°0 LSSnpe 3 
T=SLHddas NZSSNdd 0°6 0°06 OLS 9 0°0 LSsupe C 
I=SLddda 1 NZSsnda 9°0 0'OLC OLE 4 0°0 LSsnpe I 
OUI |, Slut § SIDAIC] SLUT AN # 
SUOTPBION 9G BVT CL IL yusISy =—-_—« 090 wdeg = jox  sul0xNQ Og RVG dso 


| =S.Ladau 797 NLSSNda 
I =SLadaa 8¢7 NLSSndd 
| =SLddaa 767 NLSsnda 
| =SLadau 9b7 NLSSndad 
| =SLddaul 777 NLSSNda 
| =SLddaul 8€7 NLSSsnda 
I =SLddal 7€7 NLssnaa 
I =SLAadau 977 NLSsnda 
| =SLadaa 817 NZssnda 
I =SLadaul £07 NZssndaa 
| =SLOddu 661 NLSSNda 
1 =S.Ldda £61 NZssnda 
1 =S.Ladau 681 NZssnda 
I =S.Ladaal 681 NLssnda 
| =S.LAddu 681 NLSsnda 
| =SLddau €81 NLSsnda 
| =SLadaa LLT NLSSnda 
| =SLaddaa €ZI NLSsndaa 
| =SLadaa L91 NZSsnda 
I =SLadau 6S1 NZssnda 
| =SLadaa 6S1 NZSSnda 
I =SLdadaul IST Nissnda 
| =SLadaa Srl NLSSnda 
| =SLadau Stl NLSSnda 
| =SLddau Trl NiSsnda 
| =SLadau Trl NLssnda 
| =SLadad 9€1 NZSsnda 
I =SLddaa Sel NZssnda 
| =SLadau €£€1 NLSSnda 
| =SLdddu €71 NLSSNda 
I =SLadaa LIT NLSsnda 
| =SLadau Ill NZssnda 


£908 
O'S6E 


1886 


Pest 


T0el 


0°08 
OSC 


0°09 


00S 


0'0S 


8°C 
OSC 
eel | 
OL 
9°t 
9 
LV 
c0¢ 
vil 
vs 
SC 
C 8tl 
Sel 
eel 
eel 
Cir 
CSC 
tc 
[SL 
TOL 
TOL 
[vs 
Vets 
Tes 
ULV 
Lp 
[ve 
[9 
6 601 
668 
6¢L 
OSS 


O'S 

OSC 
00d 
OST 
00! 
OS 

00” 
O0€ 
00d 
OST 
O'S 

0°08 
0°08 
0°08 
0°08 
0 OV 
OOt 
00! 
0°09 
0°09 
0°09 
00S 
0'0S 
00S 
0'°0S 
0'0S 
0'OV 
002 
0°06 
0:08 
OOL 
0°09 


O'L91 
OLS 
O'LSI 
OLST 
OLSI 
OLSI 
OLVI 
OLVI 
OLYI 
OLVI 
OLYI 
OLEI 
OLET 
OLET 
OLE 
OLET 
OLE 
OLET 
OLcl 
O'Lel 
OLCI 
OLCl 
OLCl 
OLCI 
O'LCl 
OLCI 
OLCI 
OLCI 
OLIT 
OLIT 
OLIT 
OLIT 


Ow ONT NMS NK OHMHMmrvyo apsATWOO Nr vO tN WN OA St OO OO + 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0°0 
Ol 
Ol 
00 
00 
00 
00 
0°0 
Ol 
00 
00 
OT 
00 
Ol 
0°0 
00 
00 
00 
00 
00 
00 


L¢gsipe 
L¢osnpe 
L¢supe 
LSSuips 
LSstipes 
L¢gsnpe 
L¢snps 
L¢gsups 
LSSnips 
Lgsnps 
L¢gsnips 
LSStips 
Lgsnpe 
L¢snpe 
LSsupe 
Lgsnpe 
Losnpe 
L¢osips 
L¢osupe 
LSstips 
LSSnips 
LSStipe 
LSsnpe 
Lgsnpe 
LSsiipe 
Lgstips 
LSsnpe 
LSSuips 
L¢gsnps 
L¢snpe 
LOSnpe 
LSsupe 


6S 
8S 
LS 
9¢ 
gs 
vs 
cs 
cS 
IS 
OS 
6V 
81 
LV 
OV 
Sv 
vv 
tV 
CV 
IV 
OV 
6t 
8e 
Lt 
Of 
Se 
ve 
ce 
(G3 
It 
O¢ 
6C 
8C 


I =SLHddu T1p NZSSndd 
I =S.LAdHa 607 NZSS dd 
I =SLadxHa 60 NZSSNdH 
I =SLHddua S$0v NZSSNdy 
T =SLdddu S0v NZSSfdH 
T =SLHdHa S0v NZSSfda 
I =SLHdda 66¢ NZSSNdH 
T =SLadHa coe NZSSNdH 
I =S.Ladaa 8Z¢ NZSSfdH 
T =S.Lddda cZe NZSSfda 
T =S.Lddoa 99¢ NZSSfidu 
I =S.Lddda 09¢ NZSSnda 
I =SLHdda vst NZSSNdd 
T =SLddHa 8rt NZSSNda 
T =SLddda cre NZSSNdd 
I =SLddda 8ct NZSSnda 
I =SLHdHa cee NZSSNdad 
T =S.LHddu 9¢¢ NZSSNda 
I =SLadda 0c NZSSfdH 
I =S.LHdda 91€ NZSSOda 
I =S.Lddda vile NZosndad 
T =SLHdoa 80¢ NZSSnda 
I =SLHdda 80¢ NZSondad 
T =SLddoa 90¢€ NZSSfida 
I =SLHddu c0t NZSSNdA 
I =SLHdoa 967 NZSSNdd 
I =SLddda c6¢ NZSSNdd 
I =SLaddu 76é NLZSSNda 
I =SLHdda 98¢ NZSSNda 
T =SLHddu 08¢ NZSSNd4a 
I =SLHdHua ple NZSS(Ga 
I =SLHddua 89¢ NZSSNda 


C76 


0'€6 
Coote 


OILS 


00 


0'0f 


0'0¢ 
00¢ 


0°09 


00 


oC9 
c V9 
C9 
€ 8S 
c 8S 
c8S 
CSP 
CL 
C9] 
C8 
[cs 
[Iv 
TL¢ 
Tvl 
Le 
Le 
O'EC 
6 Tl 
61 
Ot 
8 L9T 
8°9¢T 
8°9CT 
8°76 
8°S9 
8°bV 
8 IV 
8S IP 
8°0f 
SLI 
8°6 
8'P 


O'0t 
O'0t 
0'0t 
00t 
00t 
0'0t 
OSC 
0'0¢ 
OST 
001 
0'0¢ 
OSC 
0'0¢ 
OST 
001 
O'S 

0'0¢ 
OST 
001 
OS 

OOL 
0°09 
0:09 
00S 
0 OV 
00¢ 
0'0t 
O0f 
OSC 
0'0¢ 
OSI 
001 


0'L6l 
0'L61 
O'L6l 
O'L6T 
0'L6T 
0O'L6T 
0'L6l 
0'L6l 
0'L61 
0261 
O'L81 
OL81 
O'L81 
O'L81 
O'L81 
O'L81 
OLLI 
OLLI 
OLLI 
OLLI 
OL9I 
O'L9T 
O'L9T 
OL9T 
O'L91 
OL9T 
O'L9T 
OL9T 
OL91 
OL9T 
OL9T 
OL9T 


SCSODOOMARODADNANNHANTOWOUOAWOUOUOOUWOONWO ON Aa aam 


0°0 
O'l 
00 
OT 
OT 
00 
0°0 
00 
00 
0°0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OT 
0°0 
00 
0°0 
00 
O'T 
0°0 
00 
00 
00 
00 


L¢osnipe 
LScnpe 
SS 
Losnpe 
Lgcupe 
LSSnpe 
LSsnpe 
L¢ocupe 
Lgsipe 
LOStips 
LOsnpe 
LScstipe 
Losnps 
LSsupe 
LSstipe 
Losnpe 
LSSups 
L¢gcnps 
LSstipe 
Lgsiipe 
LSStips 
LSStips 
Lgsiipe 
L¢gsnpe 
L¢gsnipe 
LScnps 
L¢sipe 


L¢stipe | 


LSSups 
L¢snpes 
LSSups 
L¢sups 


16 
06 
68 
88 
L8 
98 
$8 
v8 
es) 
C8 
[8 
08 
6L 
8L 
LL 
OL 
SL 
PL 
cL 
CL 
IZ 
OL 
69 
89 
L9 
99 
$9 
v9 
c9 
c9 
19 
09 


] =SLddaal 1€$ NLSSNda 
| -SLAda 675 NLSSNGa 
| =SLada L7$ NLSSNnda 
| =SLddaa 27s NLSSnda 
| =SLadau $z7s NLSSNda 
| =SLadau 175 NLSSNnda 
| =SLadayu LIS NL¢snda 
I =SLddmil €1s NLSsnda 
I =SLddmt 11s NZssnda 
| =S1Ladae sos NLSsnda 
| =S.LAdaa 66¢ NLSSNda 
| =S.Ladaa £6 NLSSNGaA 
I =SLadayd L8b NLSSNda 
I =SLadau £8 NLSSNda 
I =SLAdaa L8p NLSSNda 
I =SLada €8p NLSSNda 
| =SLAdau €8r NZSSNda 
| =SLadau 18h NLSSnda 
| =S1Ldadaa 18h NZSsnda 
| =SLdAdaa Slr NLSSNda 
| =SLdada SLp NLSSnda 
| =SLadaa 69r NLSSnda 
| =SLadau £9 NLSSNda 
| =SLada 6Sp NLSSNda 
I =SLadaa ssp NZSSnda 
I =SLAdaa 6rr NLSSAda 
I =SLadad Erp NLSSNdA 
I =SLada Ler NLSSNda 
I =SLadae lev NZSSNda 
| =SLada IZ NLssnda 
I =SLdadaa Sip NLSSNda 
| =SLadau Tip NLSSAdd 


SSI 


0°68 1 
0618 


0°06¢ 


0 VOC 


00 


OCLC 


0'0¢ 


OSC 
8°CEC 


0'0cI 


8 £8 


00 


aa 


g's9 
o'y9 
¢'09 
$09 
Teol 
Tse 
9! 
O°L9 
067 
Olt 
Or 
SVL 
8°88 
8 88 
8°88 
8 79 
8 79 
8°8S 
8°8¢ 
8'VY 
8°bV 
8 Cl 
9°07 
9°01 
97 

¢ 99 
g9C 
c6l 
$6 

CEL 
C99 
oo 


0°07 
0°07 
0°07 
0°02 
0'0P 
OST 
001 
0°SZ 
0°07 
OST 
001 
0'S7 
0'SZ 
0'S7Z 
0'SZ 
0'SZ 
0'°SZ 
0'SZ 
0°S7Z 
0°07 
0°07 
0'OI 
0°07 
001 
xs 

O'0€ 
0°07 
O'ST 
0'OI 
0'0€ 
O'0€ 
O'OE 


O'L9C 
O'L9C 
O'L9C 
O'L9C 
OLVC 
OLVC 
OLVC 
OLEC 
O'LEC 
O'LEC 
O'LEC 
O'LCC 
O'L7C 
O'LCC 
OLCC 
OLCC 
OLCC 
OLCC 
OLCC 
O'LCC 
O'LCC 
O'LCC 
OLIC 
O'LIC 
OLIC 
OLOC 
0LOC 
QL0C 
0L0C 
0261 
0 L61 
0'L61 


me OoowuowouowonvuoyrsyTOU;O NN Soe Nnwtrrervo oun tt TNT me NST 


00 
00 
Ol 
00 
00 
00 
00 
0°0 
00 
0°0 
00 
00 
Ol 
Ol 
00 
Ol 
00 
OT 
00 
OT 
00 
0°0 
00 
00 
0°0 
00 
00 
00 
00 
0°0 
00 
Ol 


Lgsupe 
Losupe 
L¢osupe 
Logups 
Lgsups 
Loupe 
L¢gsnpes 
L¢osnps 
L¢gsups 
Lg supe 
LSSups 
LSsips 
L¢osups 
Lgsups 
L¢supe 
L¢gsups 
LSsupe 
L¢Stipe 
L¢ocnps 
LScupe 
L¢gsups 
LgSupe 
L¢supe 
L¢gsupe 
LSsupe 
Losups 
Lgcups 
L¢osups 
L¢osnps 
L¢gsnps 
L¢gsips 
LS cups 


CCl 
CCl 
[cl 
OCI 
6ll 
811 
Lil 
OTT 
cll 
aa 
CT 
cll 
IT 
Ol 
601 
801 
LO 
901 
SOl 
pol 
COT 
cOl 
10l 
001 
66 

86 

L6 

96 

$6 

v6 

£6 

C6 


I =SLHdHa $9¢$ NZSsnda 
I =SLddaa 19$ NZSonda 
T =SLadaa 2$$ NZSS da 
I =SLddda [S$ NZSsndui 
I =SLadaa Lvs NZS$Md4H 
I =SLddya Zrs NZSsnda 
I =SLodHa Svs NZSSNd4 
I =SLddaa srs NZSsNda 
I =SLdd4a tvs NZSSnda 
I =SLdduda ers NZSSNdH 
I =S$LHdda 6¢$ NZSsNdy 
I =SLadda ses NZSsndd 


8 9tt 


8 LI 
8 VLV 
8 £81 


O0¢ 


O0E 
8 V6C 
CIIl 


O18 
0°6C 
601 
8 c9l 
8 ¢c9I 
8°c9 1 
8 br 
8 rr 
8 crl 
8 cr 
9°L6 
9ST 


00¢ 
00! 
O'S 

OO0t 
O0¢ 
OOt 
OO0t 
0'0t 
OO0¢ 
O'O€ 
OSC 
OST 


—0L6C 


0'L6C 
0'L6C 
O'L8C 
OL8C 
O'L8C 
OL8C 
OL8C 
0 L8C 
OL8C 
O'LLC 
OLLC 


ttroee enn ottst 


0°0 
00 
00 
00 
Ol 
0°0 
Ol 
OT 
Ol 
00 
00 
00 


LS Stipe 
LOSupe 
LSsuips 
L¢ctnips 
L¢supe 
a 
OS 
A 
LgSups 
L¢stipe 
LSSupe 
LSStlpe 


Stl 
vel 
cel 
Ctl 
[el 
Otl 
6cl 
8c 
Lcl 
9CI 
Scl 
vel 


SECTION I: SINGLE AIR DIVES 


C. EDU885A 


483 dives: 30 DCS 0 Marginal 


All dives were wet; water temperature (+ 2°F) determined by length of the dive: 
> 250 min 65 °F 

249-190 min 60 °F 

179-180 min 55 °F 

< 79 min 50 °F 


Dives were performed during the period August - December 1984 
e Exercise: intermittently at depth on a bicycle ergometer (75 watts) at 55-60 rpm 
This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in reference 1. 


1. Thalmann, ED. Air-N202 Decompression Computer Algorithm Development. NEDU 
Report No. 8-85. Navy Experimental Diving Unit, Panama City, FL. August 1986. 
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SECTION I: SINGLE AIR DIVES 


D. UPS290 


299 dives: 4 DCS, 0 Marginal 


All dives were wet; some were in open water, some were in escape chamber facilities. 
This data is from a review that covers many different escape trials. 


The period covered in this review report is 1945-1970 
Exercise: none 
This data set is included in the report, Statistically Based Decompression Tables I. 


Descriptions of DCS manifestations were taken from reference 1. 


1. Donald, KW. A review of submarine escape trials from 1945-1970 with a particular 
emphasis on decompression sickness. Medical Research Council, Report #290, Royal Naval 
Personnel Research Committee, October 1970. 
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SECTION I: SINGLE AIR DIVES 


E. DC4W 


244 dives: 8 DCS, 4 Marginal 


All dives were wet; water temperatures not reported in the references; may or may not be 
available in the original records 


Dives were conducted during the period 1978-1986 


Exercise consisted of: “wet divers took turns performing, as time permitted, an estimated 
100 watts of work on a submerged exercise ergometer set at 50 watts (ref 2) 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of DCS manifestations were compiled from the reports referenced below and 
hand-written notes made from previous reviews made of the dive logs by P.K. Weathersby 
with numerous questions answered by R.Y. Nishi. 


. Nishi R.Y., KE Kisman, IP Buckingham, BC Eatock and G Masurel. XDC-2 digital 
decompression computer: assessment of decompression profiles by ultrasonic monitoring, 
Phase [: 36-54 msw. DCIEM Report 80-R-32, July 1980. 


. Nishi RY, BC Eatock, IC Buckingham and G Masurel. XDC-2 digital decompression 
computer: assessment of decompression profiles by ultrasonic monitoring, Phase II: 30-75 
msw. DCIEM Report 81-R-02, January 1981. 


. Nishi, RY, BC Eatock, IP Buckingham and BA Ridgewell. Assessment of decompression 
profiles by ultrasonic monitoring. Phase III: No-decompression dives. DCIEM Report 82- 
R-38, August 1982. 


. Nishi, RY, KE Kisman, BC Eatock, TP Buckingham and G Masurel. Assessment of 
decompression profiles and divers by doppler ultrasonic monitoring. In: Proceedings VII 
Symposium on Underwater Physiology, AJ Bachrach and MM Matzen eds., 1982. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series A-F) DCIEM Report 84-R-72, Oct 1984. 


. Lauckner, GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series G-K) DCIEM Report 84-R-73, Nov. 1984. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series L-Q) DCIEM Report 85-R-18, Apr 1985. 
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SECTION I: SINGLE AIR DIVES 


F. EDU1351NL 


143 dives: 2 DCS, 7 Marginal 


All dives were wet; average water temperature was 66.9° F. 


Dives were conducted during the period 1945-46 


Exercise: all divers performed moderately heavy work at depth; “lifting and lowering a lead 
bucket, weighing 62 pounds underwater, to and from a submerged table 26 inches high.” (ref 1) 


Manifestations are presented directly from the codes described in Table 1 of reference 1, as 


follows: 
A - No symptoms 
B - Skin itch on surface 
B’ - Skin itch at water stops 
C - Moderate fatigue 
D - Severe fatigue 
E - Skin rash. Also includes the following other symptoms during the surface interval: 
(a) Mild or transient pains 
(b) Chest pains on deep inspiration (mild chokes) 
(c) Paresthesias 
F - Transient or mild pains not requiring recompression therapy 
G - Other symptoms not requiring recompression therapy. Includes: 
(a) Chest pains on deep inspiration (mild chokes) 
(b) Muscle or joint stiffness with no pain present 
(c) Paresthesias 
(d) Vertigo 
H - Permanent or severe pains requiring recompression therapy 
I - Symptoms involving central nervous system. Includes: 
(a) Visual disturbances 
(b) Vertigo 
(c) Paresthesias 
(d) Paresis 
(e) Paralysis 
(f) Severe headache 
J - Symptoms involving pulmonary system. Includes: 
(a) Chokes 
(b) Cyanosis 
K - Other 


e This data set is included in the report, Statistically Based Decompression Tables I. 


e DCS events were diagnosed using the 1988 Weathersby et al criteria for diagnosis at NMRI on 
17 December 1997 by CDR Charles Auker 
LCDR Chuck Toner 
LCDR Dan Valaik 
LT Tom Buttolph 


I. 


Van Der Aue, OE, RJ Kellar, ES Brinton, et. al. Calculation and Testing of Decompression 
Tables for Air Dives Employing the Procedure of Surface Decompression and the Use of 

Oxygen. Experimental Diving Unit U.S. Naval Gun Factory Report No. 13-51. November 
1951 
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SECTION I: SINGLE AIR DIVES 


G. EDU849LT2 


141 dives: 26 DCS, 38 Marginal 
All were dry dives 


Dives were performed during the period May - September 1947 


Exercise: none during the dive. "On completion of the exposure period, they were 
decompressed to surface pressure in 4 minutes when half of them were immediately exercised 
for the next 2 hour period while the other half rested in bed." (ref 1). The exercised subjects 
incurred many more DCS cases than those on bed rest, but all are included in the data set. 


"The exercise prescribed consisted of lifting and returning a 25 pound dumbbell with both 
hands from a bench 12 inches high to arms length overhead at a rate of 4 times each minute 
for the entire two hour post dive period. The method of lifting this weight was alternated each 
minute to distribute the work load of different muscle groups. During one minute the weight 
was lifted by keeping the knees stiff, thus exercising chiefly the muscles of the back and upper 
extremity. During the alternate minute the weight was lifted and lowered by extending the 
flexing the knees from and to a squatting position, thus chiefly exercising the lower and upper 
extremities and keeping the back fairly erect." 


Skin itch was not considered in the calculation of T-times 


This data set is included in the report, Statistically Based Decompression Tables I. 


Diagnoses of DCS were initially made by Dr. Van der Aue as seen in ref (1). With the 
additional information from the dive logs, re-diagnoses were made in March 1997 using the 
criteria established by Weathersby in 1988 (Appendix A). The re-diagnoses were made by 
collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 

LCDR Daniel Valaik MC USN 

LT Thomas Buttolph MC USN 
Edward T. Flynn MD (MC USN RET) 


e Complete descriptions of DCS manifestations were taken from the dive logs and cross 
referenced with the technical report (1). 


I. Van Der Aue, O.E., R.J. Kellar, and E.S. Brinton. The Effect of Exercise During 
Decompression from Increased Barometric Pressures on the Incidence of Decompression Sickness 
in Man. Navy Experimental Diving Unit Report #8-49, March 1949. 
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SECTION I. SINGLE AIR DIVES 


H. NMR9I7NOD 


103 dives: 3 DCS 4 Marginal 
All dives were wet; water temperature maintained at 70+1°F 
Dives were conducted during the period April - July 1997 


Exercise during exposure alternated 10 minutes on a cycle ergometer at 50 watts with 
10 minutes of rest. 


Descriptions of all medical manifestations were taken directly from the medical 
folders: pre-dive, post-dive and summary write-ups by attending DMO(s). 


. RBall and E Parker. A trial to determine the risk of decompression sickness after a 
40 feet of sea water for 200 minute no-stop air dive. Aviation Space and 
Environmental Medicine, in press. 
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SECTION I: SINGLE AIR DIVES 


I. EDUS545 


94 dives; 18 DCS, 7 Marginal 


Some dives were wet, some were dry. Temperature of the wet dives ranged from 38°F to 64°F 
(mean = 51°F) 


Dives were conducted during the period October 1944 - March 1945 
Exercise: dives were both “work” and “rest”. During the “rest” dives, the divers moved as 


little as possible while on bottom. The “work” dives entailed lifting a 70 Ib weight (58 Ibs 
submerge) from a 26” bench 10 times per minute while on bottom (ref 1). 


Diagnoses of DCS were initially made by Dr. Van der Aue as reported in reference 1. With 
the additional information from the dive logs, re-diagnoses were made in 07 April 1997 using 
the criteria established by Weathersby in 1988 (Appendix A). The re-diagnoses were made by 
collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 

LCDR Daniel Valaik MC USN 

LT Thomas Buttolph MC USN 

Edward T. Flynn MD (MC USN RET) 


e Manifestation descriptions were available in abbreviated form in reference 1. The detailed 
descriptions shown here were taken directly from the dive logs. 


1. Van Der Aue, OE, ES Brinton, RJ Kellar. Surface Decompression, Derivation and Testing of 
Decompression Tables with Safety Limits for Certain Depth and Exposures. Naval Experimental 
Diving Unit, Technical Report 5-45, January 1945. 
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SECTION I: SINGLE AIR DIVES 


J. NMRNSW2 


91 dives: 5 DCS, 5 Marginal 
All dives were wet; water temperature 50-65° F 
Dives were conducted during the period May 1988 - January 1989 
Exercise - bicycle at depth 50% (10 minutes on, 10 minutes off) 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of DCS manifestations were obtained from the medical files, dive logs and 
treatment logs for this protocol. 


No report was written upon the completion of this study. These dives were part of a 4-element 
study of helium vs. nitrogen and wet vs. dry. E.D. Thalmann was the Principal Investigator of 

this NMRI Protocol #88-06 entitled: “Improved Decompression Procedures for Free Swimming 
Divers IT’. 
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SECTION I: SINGLE AIR DIVES 


K. PASA 


72 dives: 5 DCS, 2 Marginal 


All dives were wet; water temperatures (+2°F) were determined by time as follows: 

e <90 mins 55°F 
91-200 mins 60°F 
201-300 mins 65°F 
301-480 mins 70°F 
> 480 mins 75°F 


Dives were conducted during the period March - June 1991 
Exercise - 50% work/rest cycle at depth on bicycle ergometer 
This data set is included in the report, Statistically Based Decompression Tables VIL. 


Descriptions of DCS manifestations were obtained from reference 2 and, in some cases, the 
medical files. 


. PC Kelleher, ED Thalmann, SS Survanshi, PK Weathersby. Verification Trial of a 
Probabilistic Decompression Model. NEDU, Panama City, FL and NMRI, Bethesda, MD. 
UHMS Annual Scientific Meeting 23-27 June 1992. 


. Statistically Based Decompression Tables XI: Manned validation of the LE probablistic 
decompression model for air and nitrogen-oxygen diving. ED Thalmann, PC Kelleher, SS 
Survanshi, EC Parker, PK Weathersby. Joint Technical Report, NEDU #1-99 and NMRC 
#99-01, Naval Medical Research Center, Bethesda, MD. January 1999. 
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SECTION I: SINGLE AIR DIVES 


L. SUBX87 


58 dives: 2 DCS, 0 Marginal 


All dives were wet; performed in open water. Water temperature was not reported, however, 
these were open water dives that took place in Norway so it was most likely cold. 


Dives were conducted during the period 13-24 July 1987 
Exercise - none 
This data set is included in the report, Statistically Based Decompression Tables VII 
Descriptions of DCS manifestations were obtained from references 1 and 2. 


. RC Whiteside. Submarine escape trials DEEP ESCAPE 87, 13-24 July 1987. Reported in 
FOSM letter 4411/4/23MR of 10 August 1987. 


. JR Haydon and MJ Fox. Medical Report on the Deep Submarine Escape Exercise 1987. 
Institute of Naval Medicine Report 8/88; 31 May 1988. 


. RR Pearson. Medical considerations - DEEP ESCAPEX 1987. In: Proceedings of the 7th 
Tripartate Meeting on Submarine Medicine, 1989. 
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SECTION I: SINGLE AIR DIVES 


M. EDU1157 


46 dives: 15 DCS, 6 Marginal 
All dives were dry. 
Dives were conducted during the period November 1956 - June 1957 


Exercise - none; all dives were made with the divers at rest. 


Descriptions of DCS manifestations were obtained from reference 1 and the archived dive 
logs at NEDU; names were commonly indicated in the log book notations, but were replaced 
in this report with “diver” or “subject” 


This data set is included in the report, Statistically Based Decompression Table I. 


Diagnoses of DCS were initially made based on the descriptions by Workman in ref (1). 
With the additional information from the dive logs, re-diagnoses were made in October 1996 
using the criteria established by Weathersby in 1988 (Appendix A). The re-diagnoses were 
made by a collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 

LCDR Daniel Valaik MC USN 


1. Workman, RD. Calculation of Air Saturation Decompression Tables. Navy Experimental 
Diving Unit (U.S. Naval Gun Factory, Washington, D.C.) Research Report #11-57. 20 June 
1957 
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SECTION II: SINGLE NON-AIR DIVES 


A. NMR8697 


e 477 dives: 11 DCS, 18 Marginal 


All dives were wet; water temperatures were 69-72°F, (for some of the 240 minute dives the 
water temp was increased to 76°F.) 


Dives were conducted during the period April 1983 - December 1985. 


Exercise was performed on a sled ergometer at a standard work rate in a sitting position; 5 
minutes of work 3 minutes of rest. For the long dives there was an additional 10 minutes of 
rest after each hour. 


This data set is included in the report, Statistically Based Decompression Tables VII. 


e Manifestation descriptions were taken from reference (1) and the archived medical folders at 
NMRI. 


1. Weathersby PK, Hart B, Flynn ET, Walker WF. Human Decompression Trial in Nitrogen- 
Oxygen Diving. NMRI Technical Report #86-97, September 1986. 


2. Weathersby PK, Hart B, Flynn ET, Walker WF. Role of Oxygen in the Production of Human 
Decompression Sickness. Journal of Applied Physiology, 63:2380-2387. 1987 
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LO¢csld 1G AASUFHLVAM I‘ pvad 
1lO¢sld 1d APSUAHLVAM I: -pVad 
1O¢sl4 1d AGSUAHLVAMI:‘pvad 
10csla 1d AGSUAHLVAMI:pvVad 
1O¢sld4 1d ATSUAHLVAM):pVUa 
LlO¢sld Id AUSUAHLVAMI:pVaa 
locsld Id APGSUAHLVAMI:pvad 
locsla 1d AASUAHLVAMI:pvud 
LOcsldId APSUAHLVAMI:pVuUad 
1ocsla 10 AAGSUAHLVAMI‘pvud 
1ocsld 1d AUSUAHLVAMI:pVuUd 
Llocsld 1d AASUAHLVAMI :pvVud 
Locsld 1d AASUFHLVAMI:pvad 
Llocsld 1d AGSUFHLVAMI:pVud 
Llocsld 1d APTSUAHLVAMI:pvuad 
LOcsld 1d AGSUAHLVAMI'pvad 
locsla1G AAUSUAHLVAMI 'pvaa 
1ocsl[a 1d APSUAHLVAMI:pVaad 
locsla1d AASUAHLVAMI:pvad 
1ocsld 1d APSUAHLVIAMI:pvad 
Llocsld Id AGSUAHLVAM I: pvad 
locsld 1d AAGSUFHLVAM!'pvad 
LOcsld Id AGSUAHLVAM):pVad 
10¢sla1d AGSUAHLVAMI:pVud 
locsld IG APSUAHLVAM I‘ pvad 
1locsld Id APSUAHLVAM |: 7pVad 
Llocsld Id AASUAHLVAMI:pVad 
Locsld Id AGSUAHLVAM I: 7pVad 
1ocsla 1d AUSUAHLVAM! 'pvad 
locsld Id AGSUAHLVAMI:pvad 
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TO€sIA TG AGSUAHLVAMI:pvVad 
1locslLa IG AGSUAHLVAM):pVad 
LlocslLa Id AGSUAHLVAMI:pVaad 
1locsld 1d A ASUAHLVAM I‘ pVud 
locsld 1d APSUAHLVAM I: pVad 
locsld Id APSUAHLVAM I 'pVad 
1locsla 1d AGSUAHLVAM):pVud 
1locsld Id AGSUAHLVAM I: pVUd 
Llocsld 1d AASUAHLVAM): pV 
1Ocsl4 1d AASUAHLVAM I: pVUd 
LlOcsla 1d AASUAHLVAMI:pVud 
locsla Id APSUAHLVAMI!'pVuad 
1locsld Id AGSUAHLVAMI:pVad 
1locslda 1d AASUAHLVAMI:pVud 
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LOcslA 1d AASUAHLVAMI :pvVad 
1ocslda 1d AASUFHLVAMI pVad 
Llocsld 1d APSUAHLVAM!:pvVad 
LOcslA 1d AAGSUFHLVAMI:pvud 
LlOcsld4 Id APSUAHLVAMI:pVUd 
LOcslda Id APSUAHLVAMI: pV 
1locsld Id AUSUAHLVAM!:pVuUd 
1locsld Id AGSUAHLVAMIPVUd 
1ocsld Id AUSUAHLVAMI:pVad 
1lOcsld Id APUSUAHLVAMI pV 
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LOcsld Td AGSUAHLVAMI:-VuUd 
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LOCA 10’ A ASUAHLVAM):pVad 
LO¢sla Id APSUAHLVAM):-pVad 
LlOcslLa Id AASUAHLVAM I :7pVad 
locsla 1d APSUAHLVAMI:-+Vad 
LOcs[A 1d AASUAHLVAM):~pVad 
LlOcsld4 Id AUSUAHLVAMI:pVad 
LlocsldTd APSUAHLVAMI‘->Vad 
locsla Id AUSUAHLVAMI:pvad 
LlOcsla Id AUSUAHLVAM I: pVad 
—- Tocsld Id AUSUAHLVAMI:pVad 
Locsld Id AUSUAHLVAM I: pVad 
Llocsla Id AUSUAHLVAMI:pVad 
1locsla 1d AUSUAHLVAM!'pvud 
Llocsld1Id AGSUAHLVAMI:pvad 
LOCsIA IG APSUAHLVAM!'pvVad 
locsld 1d AGSUAHLVAM!'pvad 
locsld 1d APSUAHLVAMI‘pvud 
LlOcsld4 Id AUSUAHLVAMI'pVad 
1locsld Id AUSUAHLVAMI:->Vad 
Llocsld Id APUSUAHLVAMI:pVad 
Llocsld4 1d AUSUAHLVAMI‘pvad 
Llocsld Id AUSUAHLVAM):pVad 
LOcsld Id AUSUAHLVAMI:pVad 
1O¢sld Id AMSUAHLVAMI'pVad 
LO¢sld Id AUSUFHLVAMI:-pVad 
1Ocsld Id AGSUAHLVAMI:PVad 
Llocsld 1d AGSUAHLVAMI‘pVud 
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1lo¢sla Id AASUAHLVAM I‘ pVud 
LlO¢sld Id APSUAHLVAM):pVud 
lOcslda Id AUSUAHLVAM):pvud 
LlOcsld4 IG AUSUAHLVAMI:pVad 
1lo¢sla 1d AGSUAHLVAM!:pVad 
LlOcsld4 Id ATSUAHLVAMI:pVad 
Llocsla Id APSUAHLVAMI:pVud 
lO¢sld Id APSUAHLVAMI :pvVad 
LlOcsla Id AASUAHLVAM |: pVud 
LlOcsLA IG AASUAHLVAM):pVud 
LlOcslda TC AGSUAHLVIM! pvud 
LlOcsla Id AGSUAHLVAMI:pvud 
Llocsla 1d AASUAHLVAMI :pvad 
LOcsld Id AGSYAHLVIM |‘ pVud 
LOcsld 1d AASUAHLVAM pV 
LlOcslA Id AASYAHLVAM!'pVud 
Llocsld4 1d AASUAHLVAM I: pV 
locsld Id APSUAHLVAM I‘ pVud 
1locsla 1d AAUSUAHLVIM |: pVad 
LOcsld Id APSUAHLVAMI :pVad 
LlOcslda 1d AAUSUAHLVIMI pvud 
Llocsld Id AGSUAHLVIAM!' pvad 
Llocsld 1d APSUAHLVAMI'pvud 
LOcsl4Id AUSUAHLVIAM I: pV 
Llocsld Id APSUAHLVAMI ‘pV 
LOcsid4 1d AUSUAHLVAM |: pVad 
Llocsld Id AUSYAHLVAM!: PVA 
Llocsla 1d ADSUAHLVIAMI:pVud 
locsld Id AUSUAHLVAM I: pVud 
LlocsldaId AUSUAHLVAMI 'pvud 
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locsld Id APSUFTHLVAM]pvud 
Locslda Id AUSUFHLVAM |'pVud 
1ocsla1d AASUAHLVAM ‘pV 
LOcsld Id AUSUAHLVAMI :pvaad 
lOcslda Id AUSUAHLVAM I: pVUd 
lOcsldaId AUSUAHLVAM I: 7pVad 
lOcsld Id AUSUAH.LVAM ‘pV 
LOcsld Id APSUAHLVAM):‘-VUd 
Locsld IG APSUAHLVAM |:pVad 
10csld 1d APSUAHLVAM)‘-pVaa 
10csld Id APSUAHLVAM):pVUd 
locsld Id AGSUAHLVAM!'pVad 
Locsld IG APSUAHLVAMI:-Vad 
LOcsld Id APSUAHLVAMI:pVad 
LOcslLd Id APSUAHLVAMI :pVad 
Llocslda Id APSUAHLVAMI:-Vad 
Locsld Id APSUAHLVAM! pV 
Locsld Id AUSUAHLVAMI‘pvad 
LOcsld Id APSUAHLVAMI:-+Vad 
Llocslda Id APSUAHLVAMI pV 
10csld Id AGSUAHLVAMI-pVud 
Locsld 1d APSUAHLVAMI'pVUad 
1ocsld Id AGSUAHLVAM!'-pVuUd 
1locsld Id AGSUAHLVAMI:pVad 
1ocsld Id APSUAHLVAMI: pV 
Locsl[A Id AUSUFHLVAM I‘ pvud 
LlocsldId AUSUAHLVAM I‘ pVad 
Llocsld Id AUSUAHLVAM I: pVad 
Locsld Id APSUAHLVAM I: pV 
LO¢sld Id AUSUAHLVAMI'pVad 
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LOcsld Id AGSUAHLVAMI‘pVud 
LlOcsld Id AYSUAHLVAM |‘ pVad 
Llocsld Id AGSUAHLVAMI'pVud 
LOcslA Id AUSUAHLVAM I‘ pVud 
locslaId AUSUAHLVAMI‘pVud 
Locsld Id AGSUFHLVAMI‘pVuUd 
Locsld Id AUSUFHLVAM |: pVud 
locsld Id AUSYAHLVAMI:‘->Vud 
Llocsld Id AUSUAHLVAM I:pVud 
LOcsld 1d APSUAH.LVAM |:pVUd 
locsld Id AUSUAHLVAM I: pVud 
locsld 1d AGSUAHLVAMI‘pVud 
Llocsld Id AGSYAHLVAM I‘ pVUd 
Llocsld Id AGSUAHLVAMI‘pvud 
locsld Id AUSYUAHLVAM | ‘-Vuad 
Llocsld Id AGSUAHLVAM!:pVuad 
locsld Id AGSYUAHLVAM |:pvVud 
LOocsld Id AGSUAHLVAMI:pVud 
lOcsld Id AUSUAHLVAMI:pvud 
LOcsld 1d AUSUAHLVAMI:pVud 
LlOcsld Id AUSUAHLVAM |:pVUd 
locsld4 1d AGSUAHLVAMIpVud 
Llocsld4 Id AUSUAHLVAM |:pVuad 
LOcsld 1d AGSUAHLVAM |‘pvVud 
LOcsld Id AUSUAHLVAM I‘pVUd 
locsld 1d AUSUAHLVAM |‘ pVuad 
1locsld Id AUSUFHLVAM ‘pV 
locsld Id AUSUAHLVAM!‘pvVud 
LlOgsld Td AGSUAHLVAM | ‘pVUd 
locsld 1d AGSUAHLVAM | ‘pvVud 
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SECTION II: SINGLE NON-AIR DIVES 


B. EDU1180S 


120 dives: 10 DCS, 0 Marginal 
All dives were wet; water temperature was maintained between 73-80°F. 
Dives were conducted during the period 1977 - 1978 
Exercise performed at depth on bicycle ergometers; 2 divers simultaneously for periods of 10- 
20 minutes (25-50 watts), then rotated with 2 other divers (usually 10 divers per trial). This 

rotation continued throughout the dive. 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Manifestation descriptions were taken from reference (1). 


1. Thalmann ED, Buckinham IP, Spaur WH. Testing of Decompression Algorithms for use in 
the U.S. Navy Underwater Decompression Computer. Phase I. NEDU Tech Report 11-80, 
August 1980. 
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SECTION II: SINGLE NON-AIR DIVES 


C. EDU885M 


81 dives: 4 DCS, 0 Marginal 


All dives were wet; water temperature (+ 2°F) set by dive time: 
> 250 min 65 °F © 
249-190 min 60 °F 
179-180 min 55 °F 
< 79 min 50 °F 


Dives were conducted during November 1984 
Exercise: intermittently at depth on a bicycle ergometer (75 watts) at 55-60 rpm 
This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in reference 1. 


1. Thalmann, ED. Air-N,O, Decompression Computer Algorithm Development. Navy 
Experimental Diving Unit Report No. 8-85. August 1986. 
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SECTION III: REPETITIVE & MULTILEVEL 
AIR DIVES 


A. PAMLA 


236 dives: 13 DCS, 12 Marginal 


All dives were wet; water temperatures as follows (+2°F): 
< 90 min 55°F 
91-200 min 60°F 
201-300 min 65°F 
301-480 min 70°F 
> 480 min 75°F 


Dives were conducted during the period Feb 91 - Jun 91 (NMRI) and Jul 91 - Jan 92 
(NEDU) 


Exercise - at depth on a bicycle ergometer; 10 minutes exercise, 10 minutes rest throughout 
the bottom time 


Comments and manifestation descriptions were taken from ref (1) below and in some cases 
of the dives performed at NMRI, from the archived medical folders. 


. Statistically Based Decompression Tables XI: Manned validation of the LE probablistic 
decompression model for air and nitrogen-oxygen diving. ED Thalmann, PC Kelleher, SS 
Survanshi, EC Parker, PK Weathersby. Joint Technical Report, NEDU #1-99 and NMRC 
#99-01, Naval Medical Research Center, Bethesda, MD. January 1999. 
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SECTION HI: REPETITIVE & MULTILEVEL 
AIR DIVES 


B. EDU885AR 


182 dives: 11 DCS, 0 Marginal 
All dives were wet; water temperature (+ 2°F) set by dive time: 
> 250 min 65 °F 
249-190 min 60 °F 
179-180 min 55 °F 
< 79 min 50 °F 
Dives were conducted during the period August - December 1984 
Exercise: intermittently at depth on a bicycle ergometer (75 watts) at 55-60 rpm 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in reference 1. 


1. Thalmann, ED. Air-N,O, Decompression Computer Algorithm Development. Navy 
Experimental Diving Unit Report No. 8-85. August 1986. 
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SECTION III: REPETITIVE & MULTILEVEL 
AIR DIVES 


C. DC4DR 


142 dives: 1 DCS, 0 Marginal 
All ie: were dry 
Dives were conducted during February 1984 and October 1986 
Exercise was not required by the "dry non-working subjects" (ref. 1). 
This data set 1s included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in ref (1). 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series A-F) DCIEM Report 84-R-72, Oct 1984. 
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SECTION III: REPETITIVE& MULTILEVEL 


AIR DIVES 


D. EDU657 


142 dives: 4 DCS, 0 Marginal 


All dives were wet, "no temperature controls were maintained during the dives. The 
temperature was generally comfortable throughout the dive." (reference 1) 


Dives were conducted during November - December 1956 


Exercise: All divers “worked”; dives were “made with a variety of diving suits and 
approved breathing apparatus” (reference 2). 


e Descriptions of the dive procedures and facility were provided in reference 2. The 
manifestations were taken directly from the dive log (EDU Log #45). The event descriptions 
were taken verbatim and diagnosed retrospectively on 17 March 1997 using the criteria 
established by Weathersby in 1988 (Appendix A). The re-diagnoses were made by collective 
decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 

LCDR Daniel Valaik MC USN 
LT Thomas Buttolph MC USN 
Edward T. Flynn MD (MC USN RET) 


1. M. des Granges. Repetitive Diving Decompression Tables. Navy Experimental Diving 
Unit Research Report 6-57. 09 January 1957. 


2. M. des Granges. Standard Air Decompression Table. Navy Experimental Diving Unit 
Research Report 5-57. December 1956. 
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SECTION I: REPETITIVE & MULTILEVEL 
AIR DIVES 


135 dives: 7 DCS, 3 Marginal 


All dives were wet; water temperatures as follows (+2°F): 
< 90 min 55°F 
91-200 min 60°F 
201-300 min 65°F 
301-480 min 70°F 
> 480 min TSE 


Dives were conducted during the period June 1991 - January 1992; performed at both 
NEDU and NMRI 


Exercise - at depth on a bicycle ergometer; 10 minutes exercise, 10 minutes rest throughout 
the bottom time 


Comments and manifestation descriptions were taken from reference 1 and in some cases, of 
the dives performed at NMRI, from the archived medical folders. 


. Statistically Based Decompression Tables XI: Manned validation of the LE probablistic 
decompression model for air and nitrogen-oxygen diving. ED Thalmann, PC Kelleher, SS 
Survanshi, EC Parker, PK Weathersby. Joint Technical Report, NEDU #1-99 and NURC 
#99-01, Naval Medical Research Center, Bethesda, MD. January 1999. 
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SECTION II: REPETITIVE & MUOLTILEVEL 
AIR DIVES 


F. DC4WR 


12 dives: 3 DCS, 0 Marginal 
All dives were wet; water temperature not indicated in ref (1) 


Dives were conducted during February 1984 


Exercise consisted of : "wet drives took turns performing, as time permitted, an 
estimated 100 watts of work on a submerged exercise ergometer set at 50 watts." 
(ref 1). 
This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in reference 1. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 
decompression model for compressed air diving (Series A-F) DCIEM Report 84-R-72, 
Oct 1984. 


. Nishi RY, BC Eatock, IC Buckingham and G Masurel. XDC-2 digital decompression 
computer: assessment of decompression profiles by ultrasonic monitoring, Phase II: 
30-75 msw. DCIEM Report #81-R-02, January 1981. 
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SECTION IV: REPETITIVE & MULTILEVEL 


NON-AIR DIVES 


A. EDU184 


239 dives: 11 DCS, 0 Marginal 


All dives were wet; water temperature 45-65°F "depending on the length of time in the water 
and was selected to chill the divers to the point of being uncomfortable without causing dive 
aborts." (ref 1) 
Dives were conducted during the period July - August 1980 


Exercise - intermittent at depth on a bicycle ergometer, 75 watts. Exercise periods 
alternated 6 minutes work, 6 minutes rest. 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Comments and manifestation descriptions were taken from reference 1, and were further 
described through communications between P.K. Weathersby and. R.Y. Nishi. 


. Thalmann ED. Phase Il Testing of Decompression Algorithms for Use in the U.S. Navy 
Underwater Decompression Computer. Navy Experimental Diving Unit, Report No. 1-84. 
January 1984. 
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SECTION IV: REPETITIVE & MULTILEVEL 
NON-AIR DIVES 


B. PAMLAOS 


140 dives: 5 DCS, 3 Marginal 


All dives were wet; water temperatures as follows (+2°F): 
< 90 min 55°F 

91-200 min 60°F 

201-300 min 65°F 

301-480 min 70°F 

> 480 min 


Dives were conducted during the period June 1991 - January 1992; performed at both 
NEDU and NMRI 


Exercise - at depth on a bicycle ergometer; 10 minutes exercise, 10 minutes rest throughout 
the bottom time 


Comments and manifestation descriptions were taken from reference 1 and in some cases, of 
the dives performed at NMRI, from the archived medical folders. 


. Statistically Based Decompression Tables XI: Manned validation of the LE probablistic 
decompression model for air and nitrogen-oxygen diving. ED Thalmann, PC Kelleher, SS 
Survanshi, EC Parker, PK Weathersby. Joint Technical Report, NEDU #1-99 and NMRC 
#99-01, Naval Medical Research Center, Bethesda, MD. January 1999. 
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SECTION IV: REPETITIVE & MULTILEVEL 
NON-AIR DIVES 


C. PAMLAOD 


134 dives: 6 DCS, 0 Marginal 


e All dives were wet; water temperatures as follows (+2°F): 
<90 min 55°F 
91-200 min 60°F 
201-300 min 65°F 
301-480 min 70°F 
> 480 min 75°F 


Dives were conducted during the period June 1991 - January 1992; performed at both 
NEDU and NMRI 


Exercise - at depth on a bicycle ergometer; 10 minutes exercise, 10 minutes rest throughout 
the bottom time 


e Comments and manifestation descriptions were taken from reference 1 and in some cases, of 
the dives performed at NMRI, from the archived medical folders. 


. Statistically Based Decompression Tables XI: Manned validation of the LE probablistic 
decompression model for air and nitrogen-oxygen diving. ED Thalmann, PC Kelleher, SS 
Survanshi, EC Parker, PK Weathersby. Joint Technical Report, NEDU #1-99 and NMRC 
#99-01, Naval Medical Research Center, Bethesda, MD. January 1999. 
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SECTION IV: REPETITIVE & MULTILEVEL 


NON-AIR DIVES 


D. EDUI180R 


128 dives: 2 DCS, 0 Marginal 
All dives were wet; water temperature 73-80°F 
Dives were conducted during the period 1977-1978 
Exercise performed at depth on bicycle ergometers; 2 divers simultaneously for periods of 
10-20 minutes (25-50 watts), then rotated with 2 other divers (usually 10 divers per trial). 
This rotation continued throughout the dive. 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Manifestation descriptions were taken from reference (1). 


1. Thalmann ED, Buckinham IP, Spaur WH. Testing of Decompression Algorithms for use in 
the U.S. Navy Underwater Decompression Computer. Phase I. NEDU Tech Report 11-80, 
August 1980. 
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SECTION IV: REPETITIVE & MULTILEVEL 


NON-AIR DIVES 


E. EDU885S 


94 dives: 4DCS, 0 Marginal 
All dives were wet; water temperature (+ 2°F) set by dive time: 
> 250 min 65 °F 

249-190 min 60 °F 
179-180 min 55 °F 
< 79 min 50 °F 
Dives were conducted during December 1984 
Exercise: intermittently at depth on a bicycle ergometer (75 watts) at 55-60 rpm 
These dives switched between breathing air and 0.7 ATA O, in N, 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations were provided in reference 1. 


1. Thalmann, ED. Air-N,O, Decompression Computer Algorithm Development. Navy 
Experimental Diving Unit Report No. 8-85. August 1986. 
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V. Air & Oxygen 
Decompression 


SECTION V: AIR & O, DECOMPRESSION 


A. NMR94EOD 


284 dives: 17 DCS, 9 Marginal 
All dives were dry 
Dives were conducted from February - September 1994 


Exercise: bicycle ergometer, workload 100 watts, 10 minutes on, 10 minutes off while on 
bottom (20 minutes on, 20 minutes off for dives with long bottom times) 


e Descriptions of the DCS manifestations and dive descriptions were provided in reference 1. 
Additional description information was incorporated directly from the archived medical 
files of the subjects. The descriptions shown here reflect a diagnostic consensus performed 
retrospectively by a group of DMOs who met specifically to address confirmation of 
diagnoses. Meeting was held on 30 June 1998 at NMRI. DMOs: 

CAPT Charles Auker LCDR Robert Ball 
LCDR Daniel Valaik LT James Caviness 
LT David Dromsky LCDR Charles Toner 


. Survanshi SS, ED Thalmann, EC Parker, DD Gummin, AP Isakov, LD Homer. Dry 
Decompression Procedure using Oxygen for Naval Special Warfare. Naval Medical 
Research Institute, Technical Report No. 97-03, April 1997. 
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SECTION V: AIR & O;, DECOMPRESSION 


B. DC8AQD 


256 dives: 3 DCS, 2 Marginal 
All dives were dry 
Dives were conducted from May 1979 through February 1987 
Exercise: almost none 


This data set is included in the report, Statistically Based Decompression Tables VII. 


_ Descriptions of the DCS manifestations and dive descriptions were provided in 
references 1-3. 


. Nishi RY, GR Lauckner, BC Eatock, JT Hewitt. Oxygen decompression techniques for 
compressed air diving using the XDC-2 decompression computer programmed with the 
Kidd-Stubbs 1971 model. DCOEM Report 84-R-19, June 1984. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series A-F) DCIEM Report 84-R-72, Oct 1984. 


. Lauckner GR, RY Nishi, BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series L-Q). DCIEM Report 85-R-18, April 1985. 
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SECTION V: AIR & O, DECOMPRESSION 


C. DC8AQOW 


46 dives: 3 DCS, 1 Marginal 
All dives were wet; water temperature not available 
Dives were conducted from 1982 through 1985 
Exercise: most dives involved moderate exercise 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations and dive descriptions were provided in 
references 1-3. 


: Nishi RY, GR Lauckner, BC Eatock, JT Hewitt. Oxygen decompression techniques for 
compressed air diving using the XDC-2 decompression computer programmed with the 
Kidd-Stubbs 1971 model. DCIEM Report 84-R-19, June 1984. 


2. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 
decompression model for compressed air diving (Series G-K) DCIEM Report 84-R-73, 
November 1984. 


. Lauckner GR, RY Nishi, BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series L-Q). DCIEM Report 85-R-18, April 1985. 
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VII. Sub-Saturation 


SECTION VI: SATURATION 


A. ASATARE 


165 dives: 20 DCS, 13 Marginal 


All dives were dry; no excursions 


Dives were conducted from 1984 through 1986 


Exercise: none 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations and dive descriptions were provided in 
references 1-4. Additional descriptions were compiled from hand-written notes based 
on additional information provided by CDR Dave Smith, MC, USN (during his time 

spent at the Institute of Naval Medicine in Alverstoke) 


. Bell PY, DW Burgess, TR Hennessy, TG Shields, M. Summerfield. Rescue under 
pressure. An investigation into the maximum safe decompression step to a holding 
pressure of 2 bar. Report ARE(M) R84004, June 1984. 


. Bell PY, MS English, DJ Harris, G Nichols, Z Torok, JR Harrison, KT Page, MA 
McLeod. Islander 1. An investigation of direct decompression from oxygen/nitrogen 
saturation to 1 bar. Report ARE(ESD) R88703, October 1988. 


. Bell PY, JR Harrison, K Page, M Summerfield. An effect of CO2 on the maximum safe 
direct decompression to 1 bar from oxygen-nitrogen saturation. Undersea Biomedical 
Research 13:443-455, 1986. 


. Bell PY. Studies of decompression from oxygen/nitrogen saturation (Islander2). A 
preliminary report. Report ARE TM (ASP) 86603, June 1986. 
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SECTION VI: SATURATION 


B. ASATNSM 


132 dives: 18 DCS, 21 Marginal 


All dives were dry; excursions were also dry 


Dives were conducted over different periods: 
Profiles 1-13 November 1983 - May 1984 
Profiles 14-17 March 1977 - February 1979 
Profiles 18-24 May 1979 - February 1981 

Profiles 25-28 September 1982 - January 1984 

Profiles 29-41 September 1984 - September 1986 

Profiles 42-45 October 1986 - June 1987 


Exercise: none except for Profiles 14-17 with 30 minutes on a bicycle ergometer 
during excursions 


This data set is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the studies and DCS manifestations are provided in references 1-3. 
Additional manifestation information was obtained from dive logs, medical records and 
notes made by Paul K. Weathersby as provided in reference 4. 


. Eckenhoff, RG, SF Osborne, JW Parker, KR Bondi. Direct ascent from shallow air 
saturation exposures. Undersea Biomedical Research 13:305-316, 1986 


2. Eckenhoff, RG and Vann RD. Air and nitrox saturation decompression: a report of 4 
schedules and 77 subjects. Undersea Biomedical Research 12:41-52, 1985. 


. Parker, JW. Upward excursion limits from air saturation at5 ATA. Naval Submarine 
Research Laboratory, Report #1127, January 1989. 


. Weathersby, PK, SS Survanshi, RY Nishi and ED Thalmann. Statistically Based 
Decompression Tables VII: Selection and Treatment of Primary Air and N20, Data. 
Joint Technical Report: Naval Medical Research Institute Report #92-85, Naval 

Submarine Medical Research Laboratory Report #1182. 


[ensney T [2309] 


$7: qusose “IY O'8p “MSA S67 0} Ul Z JUsOSep a re re 
[sajssiu | [e703] 
SSOUJJNS IOW SI 9+ 
ST: Jusose ‘IY O'8p “MSA S67 0} UU Z JUSDSAp | 9'ESE 9611 [BUIsILA| ZI 
veniatec iin se Linea 
9'6t1 9601 [eulsieyy a! 


souy SIY ¢°Z+ 
ST] Jueose “IY O' 8h “MSAS 67 91 WU Z JUSOSEp 
opyue say ¢°Z+ 
7: ] jusose “TY O'S ph ‘MSA $67 01 UL Z JUBODSep 
ujed sotry UI 06+ 
ojel yusose ¢ “IY O'8p [MASA S'6Z 0} UW 7 JUDOSap 

| ured souy UT 08+ 
o1eJ JUSOSe ¢ “IY O'8b “MASA S'6Z 0} WU Z JUSDSOp 
ured souy pyr Ulu 69+ 
JBI JUSS & ‘TY O' Sh “MSA S’°6Z 0} Ul Z JUBOSOp 
[sojsd1u 7 [8303] 


(ZSIOAIP YjOQ) ured WYSIT[s sIY C+ ‘pO: Jose “TY O'Sp “MSA S'SZ 01 UU Z JUsdSep | —_L'86Z 
[sojssiu | [e303] 
ured jYSI[S JOAIP OUO UTU YE+ “pO: ] Jose “IY O'Sh “MSA SST OL UW ZUSSIP | —_L6Z LO! [eursIeyAl v 


[sopssru | [8303] 
ured JYSI[s JOATp oUO SY Z][+ ‘CT: ] JUoose ‘TY O'Sp 'EZ:1 MSA S°SZ 01 JUBOSEp 
[ansizey | [2309] 
ponsiyey JOAIp | “pO: 1 Wuoose IY O'S “MSA C'SZ 0} UIWI Z JUSOSap 
[onsiyey ¢ [e303] 
ponsiyey SIOAIP ¢ “OE: 1 Juoose ‘IY O'Sh “MSA S°SZ 91 $Z:Z JUsOSOp 
[ensiyey ¢ 12909] 
ponsijey SIOAIp ¢ “(QZ:] SARS SO] [ROIPSU) UIW | WUDdSe ‘IY O' Sh “MSA SST 01 00:7 JUa0Sep 
[ansiyey p [e303] 
ANSIYL] SS9dx9 SIOAIP ¢ ‘ondHe] pue ured IYSI[s IY Z[+ JOAIP 9UO 
ST: Jusose “IY O'S “€Z:1 MSA S°STZ 03 JUsOSEp 


S| amy | 
# 
CL Le sM0IjINOG | IVYo1g 


jeuIsieyA [7 ‘SOC SI *Sealq TET WSN.LVSV ‘ff 


sarojdmAg a susis 


NOILVYNALVS ‘IA NOLLOUS 


"SJOYIVA Ul Po}VIIPUI 9.1¥ SdsEd [vUIS.ACUI 
dq} UI Asquinu ayoid 19d pozuesa.ide.1 SADAIP JO AIQUINU 94) {;ENpIAIpUI suo A[UO yUIS91d9.1 Sq JO SdS¥d [Je ‘JaSuIEp SIQ} UT , 


sulo}dulAs Jo UONdIOsep ON 


9}0U 9t} A[UO ‘poyedIpUl JO paqiiosap suouU 
"%Q uo aspne 8/'81ZE 
Ayo Sured seuy LY se1spoul-pyiu 0/9 pT ZE AUS SUI Op K WOJUIODSIP SOU JT 0/9 JOAIp 360¢ ANUS 


.ayeouny oy} 7], 8ZS9 JOAIp,, 


¥ 09 Suryowed Joye ulW ¢] KX SUTYOH ULAS pozl[esJoues pjrus ‘“Jepjnoys JT Ul Woyuoosip pyrur pey J9AI 


juswyeoy 
ZO JO Xg JOJO Jo SUOTBSIPUI OU ‘WaTqQoOId JoYIO OU SMOYS ‘SOT Poy] ‘Ured OLY ADAIP ‘YB 97 @ (CISES) LILO a ee eee ee 
MS} 09 Je ABS “UM TT Yes w “OUG ‘s0Uy IWS YSN, CORI  aidihie Smee | Sod | es 
iXL ‘ured oyunjop Msy Z ye *.oYde TINP,, OLLO *.dIUS S[ooy ‘sooury Wog oyoe,, SUTYPM UO JOAIP $190 Pr rae SOd ae 
suojduiAs uo sojou ON ‘ie 1 eee 8 eee: A ae 


0°08 1- 0'0vS- uel | 


Swo}dUIAS YIM TIP, 


(uoljdriosep JoyyINy ou) 


“i 


swojduAs YIM IP, 


(uoldiosop s9yyINyJ ou) 


(uondiiosep Joyyny ou) ,swoyduiAs yyIM IP, 


smojduiAs Uo soj0u ON 
$0 
= 91109]NO <--- XJ, OU ,.9d¥BJ.AINS Jsod IY ¢ ~ SSUY Yo] Ul WOJWOOsIP,, [| “10je] SOLNUS IOYJO ON “UOIssoIs01d 
JO} SAIOSQO [LA “XS 1040 ON “S0ty Yd] Ul UOWesUSS , [PULIOU 1OU,, sjiodal IOAIp SIY p + doRyAINS 


MS} 9 - Udop ‘9190 possoy] yuIe[duIO= - saouy Yy0q Wed SORJINS POALLL IDAIG 


‘ApLVSUIV L'LO6E €009€ O'7EL € 00  WSNLVSV 82 
“ApLVSUIV 0°806€ 0'009¢ 0'CEI € 00  WSNLVSV ZZ 
‘d-rp.LVSUIV 0'6ZEL  0'6099 0'806€ 0'009€ O'CET I cm! WSNLVSV 97 
‘d-VrLVSUIV 0°806€ 0'009¢ 0'7EI Il 00 WSNIVSV SZ 
MOX9 YG] ISP] + CE-LVSUIV 0'P60€ 0'rr69 0'CEI I 00 WSNLVSV v2 
IMOX9 B6T ISP] + CE-LVSUIV O'8LP0I O0'8SL6 0'P60€ 0'br69 O'CET I Ol WSNLVSV — €Z 
IMOXO Y6T ISP] + CE-LVSUIV O'€£66 O'EIZ O'P60€ 0'br69 O'7ET I 01 WSNLVSV = @Z 
SINOXO Y6T ISP] +OE-LVSUIV 7 P60E O'POTL OCTET € 00 WSNLVSV IZ 
SINOXO 86] ISVI+GE-LVSUIV | 0'P60€ 0'€07L O'7EI Z 00  WSNLVSV 02 
SIMOXO Y6T ISP[+GE-LVSUIV O'SLIOL O'SSt6 O'P60€ 0'€07L O'7EI I on! WSNLVSV 61 
SINOX9 ,86] ISC[+VE-LVSUIV 0'P60€ 0'SOZL O'CET € 00  WSNLVSV 81 
SUNOKA LSV1+ 7-LVSUIV OOrIEL OOTHZI O0'00ZI OO9LII 0°09 I ¢0  WSNLVSV LI 
SUNOXA LSV1 + 7-LVSUIV 0°00ZI OO9LII 0°09 II 00 WSNLVSV 91 
SUNOXA LSVT+I-LVSUIV O'667II O'G6LSOI O'00ZI OOZTEOI 0°09 I 01 WSNLVSV SI 
SUNOXA LSVT+1-LVSUIV 0°007I O'OZEOI 0°09 Ol 00  WSNLVSV #1 
(onstez) Z7-LVSININ 00 00 pl 0'088Z S67 I SO WSNIVSV  €I 
(so[s3IU) 7-LVSININ OIpTE O'TLOOE bl 0'088Z S67 I [$0 WSNLVSV ZI 
(soyssIu) Z7-LVSINIW OTEOE OTLI6Z rl 0'088Z S67 I ¢$O WSNLVSV II 
7-LVSINIW OTEOE O'TLI6Z yl 0'088Z S'67C I 01 WSNLVSV iO! 
7-LVSINIW OIL6Z OTI6Z pl 00887 S67 I cm! WSNLVSV 6 
7-LVSINIWN 01967 O'TLI6Z aa! 0'088Z S67 I Ol WSNLVSV_ 8 
7-LVSINIA O'9r67 O'ILI6Z yl 00887 S67 I 01 WSNLVSV L 
7-LVSINIW vl 0' 0887 S67 8 00 WSNLVSV 9 
(so[s31u) [-LVSINIW OO8STE O'L00E | 0'088Z S'S7Z c SO WSNLVSV) § 
(sojsstu) [-LVSINIW O116Z O0'1687 €"] 00887 S'STZ I [$0 WSNLVSV ¥ 
(so[s3tu) [-LVSINIW O109E O'LOOE eT 0'088Z SST I S'0 WSNLVSV € 
(onstyeJ) [-LVSINIW 00 00 aa 0°088Z SST €] [0 WSNLVSV Z 
I-LVSINIW €" 0'088Z S'S7Z (6 00  WSNLVSV I 
ou, ou, SIDAI(] IMI’ # 
‘SUOIVION 39S BjVq cL IL JUIISY 110}}04 Widsq joy# sMOINQ PL BeGg sIHo1g 


‘G9 LVSUIV 

‘OOLVSUIV 

‘49 LVSUIV 

‘VO LVSUIV 

(S-LVSUIV 

IS-LVSUIV 

IS-LVSUIV 

HS-LVSUIV 

(HS ONMLL)DS-LVSUIV 
(09 ONOUL)DS-LVSUIV 
D<¢-LVSUIV 
(ONOULL)AS-LVSUIV 
dS-LVSUIV 
dS-LVSUIV 

AS-LVSUIV 
AS‘OS-LVSUIV 
as‘VsS-LVSUIV 


O°CL6S 


0'8cS9 


0°600¢ 


O'OICE 
OSes 


O'SLIE 


O'CSCS 


0'°808S 


0°088¢ 


0'0887¢ 
O97 


0°088¢ 


O'LOLE 
6LOLt 
L9O9LE 
6 99L¢ 
9°CO8E 
8 9CIS 
89S 
0 098¢ 
O'0E9S 
O'0E9S 
0'0L9S 
6C 

0'0c8S 
0'0c8S 
OOTLE 
OOTLE 
0 0107 


O0CtP 
O'OCtP 
C Icey 
O'OCEP 
00887 
0'088¢ 
0088 
L088 
0'088¢ 
0'088¢C 
00887 
0 088¢ 
0 088¢ 
00887 
0 088¢ 
0088 
0'088¢ 


O'cel 
Ocel 
0cel 
O'ceT 
OTT 
OTT 
OTT 
OTILT 
OTT 
OTT 
OTTT 
OTT 
OTIT 
OTT 
OTT 
OTT 
OTT 


OO PANMIMANTTFNA TT FMM TOM 


00 
00 
00 
00 
00 
| 
00 
00 
O'l 
Ol 
00 
O'l 
O'T 
00 
Ol 
00 
0°0 


WSNLVSV 
WSNLVSV 
WSNIVSV 
WSNLIVSV 
WSNIVSV 
WSNIVSV 
WSNLVSV 
WSNIVSV 
WSNIVSV 
WSNIVSV 
WSNLIVSV 
WSNIVSV 
WSNLIVSV 
WSNLVSV 
WSNIVSV 
WSNLVSV 
WSNIVSV 


SV 
vv 
tv 
cv 
Iv 
OV 
6€ 
8e 
Le 
9 
Se 
ve 
ve 
(63 
Ie 
Ot 
6¢ 


This page intentionally left blank 


SECTION VI: SATURATION 


C. ASATEDU 


120 dives: 13 DCS, 27 Marginal 


e All dives were dry except for some short wet excursions to evaluate the test helmet (MK 12 
SSDS) for noise. 


Dives were conducted over different periods that cover 1979 - 1988: 


NEDU Test Plan # 
March 1979 79-08 
July 1979 79-30 
August 1979 79-38 
February 1981 81-08 
April 1981 81-13 
January 1983 82-4] 
January 1983 83-42 
Oct-Nov 1983 83-46 
November 1984 84-42 


March 1986 86-06 
April 1987 2? 
January 1988 88-01 


March 1988 88-03 


Exercise: essentially none. There was no exercise regimen described in the protocol, 
however, the activities surrounding the preparations and testing of the helmet in the wetpot 
were part of the daily routine. 


This dataset is included in the report, Statistically Based Decompression Tables VII. 


No report was completed and published for this series. Descriptions of the studies and 
DCS manifestations were collected from the medical records, log books, personal 

communications and summary sheets. Some additional dive information is described in 
Report VII. 


There are no references that specifically summarize DCS events, however, dives from the Test 
Plans indicated above contributed to this data set and ultimately resulted in USN Treatment 
Table 7 (E.D. Thalmann). The following technical report also resulted from part of this work. 


1. Knafele ME and MD Curley. Evaluation of a communication beanie for use with the MK 
12 SSDS. Naval Experimental Diving Unit, Technical Report No. 4-87. April 1987. 
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SECTION VI: SATURATION 


D. SUREX & SUREXM 


64 dives: 5 DCS, 3 Marginal 
All dives were dry in a chamber. 
Dives were conducted during the period May 1981 - May 1983 
Exercise: none 
This dataset is included in the report, Statistically Based Decompression Tables VII. As 


indicated there, SUREX represents these dives as they actually occurred. SUREXM 
considers each excursion as independent. 


The experimental design is described in reference 1. DCS manifestations were 
summarized in ref (1) as Type I, Type II or pruritis; marginals were not included. 

Additional comments for the DCS cases and the marginal events were obtained from the 
medical logs. 


. Eckenhoff, RG and Parker, JW. Latency in onset of decompression sickness on direct 
ascent from air saturation. Journal of Applied Physiology 56:1070-1075, 1984. 
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SECTION VI: 


SATURATION 
E. ASATNMR 


e 50dives: 1 DCS, 0 Marginal 
All dives were dry with some short wet excursions 
Dives were conducted during the period June-August 1986, and July 1988. 


Exercise: none except on excursions; based on notes only, "moderately heavy workloads while 
immersed." 


This dataset is included in the report, Statistically Based Decompression Tables VII. 


DCS manifestation descriptions were taken directly from the archived medical folders. No 
report was ever completed that compiled the results and presented the medical events for these 
dives. However, the references (1-8) below resulted from studies that were also performed 
during this series. Principle Investigators: E.T. Flynn (1986) and E.D. Thalmann (1988). The 
electronic dive profiles were reconstructed through the efforts of P.K. Weathersby using 
summary sheets and the original dive logs. 


. Deuster PA, DJ Smith, BL Smoak, LC Montgomery, TJ Doubt. Coldex-86: Fluid and 
electrolyte changes during prolonged cold water immersion. Bethesda, Maryland: Naval. 
Medical Research Institute Technical Report, NMRI #90-133, 1990. 

2. Doubt TJ, DJ Smith. Coldex 86: Physical work capacity during prolonged cold water 
immersion at 6.1 msw. Bethesda, Maryland: Naval Medical Research Institute Technical 
Report, NMRI #90-135, 1990. | 

3. Doubt TJ, RP Weinberg, DJ Smith, PA Deuster, AJ Dutka, ET Flynn. Coldex-86: Summary of 
the experimental protocol and general results. Bethesda, Maryland: Naval Medical Research 
Institute Technical Report, NMRI #90-132, 1990. 

4. Dutka AJ, DJ Smith, TJ Doubt, RP Weinberg, ET Flynn. Coldex-86: Event-related potentials 
after prolonged cold water immersion: Possible evidence for impairment of cognitive function 
with minimal lowering of core temperature. Bethesda, Maryland: Naval Medical Research 
Institute Technical Report, NMRI #90-134, 1990. 

5. Weinberg RP, DJ Smith, TJ Doubt, AJ Dutka. Coldex-86: Thermal aspects of long term cold 
water immersion. NMRI Technical Report 89-04, 1989. 

6. Doubt TJ, DJ Smith. Lack of diurnal effects on periodic exercise during prolonged cold water 
immersion. Undersea Biomedical Research 17(2);149-157, 1990. 

7. Duester PA, DJ Smith, BL Smoak, BL Montgomery, A Singh, TJ Doubt. Prolonged whole body 
cold water immersion: fluid and ion shift. Journal of Applied Physiology, 66(1): 34-41, 1989 

8. Smith DJ, PA Duester, CJ Ryan, TJ Doubt. Prolonged whole body cold water immersion: 

hormonal and metabolic changes. Undersea Biomedical Research, 17(2): 139-48, 1990. 
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SECTION VI: SATURATION 


F. NMR9209 


48 dives: 2 DCS, 5 Marginal 
All dives were dry. 
Dives were conducted from January - May 1993 


Exercise: none 


No report was completed and published for this series. Descriptions of the studies 
and DCS manifestations were obtained directly from the archived medical files and 
dive logs. Cases of DCS and marginal cases were diagnosed retrospectively on 22 
October 1996 at NMRI using the 1988 diagnostic scoring criteria established by 
Weathersby. Participating DMOs in the diagnoses: 

CDR C. Auker 

LCDR R. Ball 

LCDR C. Toner 
LCDR D. Valaik 
LT T. Buttolph 


No references; dives were the result of NMRI protocol #92-09: "Shallow Air 
Saturation No-Decompression Dive Series" December 1992. 


‘MSJ 09 12 1X9 | YUM OLL NSf Uo s0eyins 
0} UOIssalduiosap [NWOASUL) *.O¢ 3@ potsed °—G puOdes BuLINp xg Jo Jaro d}a;dwI00 payiodal Juaneg *.09 


ye UOISUD}XS SUIYIeSIg *—D SUO Joye SUIOJCWIAS [VUMUIU 0} poonpdal .09 Je Jol[al [ele “YE O09 0} WoIssoidwoOoa1 
Aq poyeoyy ‘suSIS 10 sUIOJdUIAS [eOISOTOINSU ON “JUSWISAOU JO uOTIsod Aq pojeqiooexo Jou pue PsAdT[ozun 
“1oJ0eIBYO Ul JURJsUOD pue doop ‘ured sIIM pUe JOP[NOYs JYSII 0/9 SuUIDRJNS Joye sIy pz pojuesoid :AreuruINS 
IO [®}9]94sojnIsnu :xq 

.S3[331U,, 
"V :suloevyins sod Jy Ul [eULIOU seM fxg Juonbesqns IO xg Joyo OU fuOTeNTeAd SuInsind 0} JoLId paalosal pure 
UIUI $-¢€ Poyse] “USIsUeY o1OM XG ‘SuTOeJINs Jsod say [7 Je Uled 4sIIM Yo pojou yolqns :uee 67 9J0U PAIG] }S0g 
SSOUT][I UOIssoIdWIOSSp YURI, pey 19AdU sey yng ‘soarp ised BuLInp so[ssiu 

JE[IWMS pey sey oy ‘poLMdeal JOU sey PUL UW p-¢~ UTYWM d}9[CWIOS poAosol {4S1IM Yo] Ul UIed SuLIog doap 
sv poqiiosep ‘doa[s Wo WY Surusyeme PLY STU} OOSO~ ured isIIM podo[oAop :uer 67 MIIAIIJUI DAIP 180g 
"podISe IOAIP SUOTLIOSUT WOOoTq [voseydoss oy] noyIM Apnys 
XBUIQNS oY} YIM peoye 08 0} poploep pure ‘oolqns pomorAIOIU OIC “poese JoAlp ‘pajsonbel sem OWKG ‘seu 
p Poly JOATp “AYNIYZIP YIM SUILIOPT] %Z YIM OTM Yo] N.Y) poylosul wiooyq jeoseydosy :qoyq ZO PIP 230N 
"ATOyeIpouUu [Teo 

0} PajONIsUl - Nd90 ABU YOTYM XS MOU JO XG JO UOISSaISOId UO po[asUNOd Iq “UOTJBAIOSQgO :q SUISLIO Ul poyejar 
uoIssoidwiossp ATOAT[UN ‘erspempse qW ple Yor :v {Joe ur ATo}o[du10o omou ‘uoyedyjed 10 FOY aatssed 01 

LN ‘ulof qW ple Yo @ wonsoNp [esiop Ul sdueIsIsoI SATIOR YIM PoyoI[e ssouopud} - Xq “BUMBY Soluap ‘oAIp 
ysod skep p ~ podo[sasp xg “XS Joyo ON ‘passes usyM ATO JUSseld uleg ‘JUIof qPI @ ssous 1owyed SurAydde - 
an sui} Suryord uoym,, yuo gy] @ uted [[np,, usp pag yoy podojaaop joolqns :qayq ZO AIIA1IIUI DAIP 180g 
‘dn-mojjoj 29 ulndse xy ‘erspeydoo repnosea [euNUTU 

‘sa[sstu [eooatnbe *°(Z79/O11 ddl ‘8é d ‘7'86 41) SWI JUSSold ye [PUNUTU SI 1 ‘puNnose BuIAOW Aq pajeqiooexy “ised 
94) Ul Soypoepvsy PIU Ie[IuMs pey sep ‘odAy ,.JoAOsuey,, “Suipunod ‘popls JYySLI oyDepeoy YIM oYOM BUTWIOUI 
sty} ‘surof qT ¢‘Z oy “IstiM ISL UI sured Sunooyy AOA pojou Aepisajysod Osye ‘ssonys Ieljovedones YIM Ule[qoid 
old sey - sitejs SUIpUSOSap STIYM 009T~ Aepsojsod uted douy YS] JUSISURY Poj}OU'’ :ULL GZ MOTA.19}UI DAIP 180g 
‘QOUIS StI WAS JOUO IO 

S0UeLINDEI ON ‘OAIP isod Pw ul ured yutof qW €‘Z Yo] PUL ISLIM IYSII BSUTJOOTJ 0/9 OSTY “SAd JO XS snotasid M9 
a19M X§ ‘(SuToRjns jsod IY g ~) SUIUOAD Ul UW [> Suse] Uled soUy YoT JUSISUL.D ‘UBS GZ MIIA19}UI DAIP ISOg 
‘JBAS SUIYOOS 0} JOLId pUL SoINUIU! UI/M SUTATOSOI “JUsTSUR.Y 219M XS [[V SOAIp Jsod Pg UI ued JusIsuey 

dW €/Z 49] pur slim IYI osye © QO9T~ @ oalp sod ured souy yoy] Ieyayedonol , so[33IN,, :Uee gz pIp 910N) 


SMIOJCUIAS = SUSIS 


[BUISIBIA S ‘SOC TZ *SPAI SP 


Ovrl ia 


6076HINN “A 


NOILVYLLEVS ‘IA NOILOAUS 


TaN ‘7 9sstu oarp ysod ‘| :g/VY ‘WU0}sMOUS 0} ONp UXO 0} a[qQeuUN 

UMOISUL{, | pue sdi] uO J9\sSI[q ‘ydoU UO Ysel YH YUM Surjsisiod ore swoJd WAS PY) sTY forjeuoydurdse sry pz 3e 
‘SUIDRpIMS Joye IY Z[~ JOO} IWS Wi o[ssru syiodas joalqns aarp sod AY pZ MOIAIOJU OUOYG -ABJA[ ST AAU 94R] 
CVN eSIM19q}0 

‘suOJCUIAS [LUN “MO sles “Jy = y Ug Aploliajsod souoz 1oMO] YIOG {4% WNIpeu Maj 4soyD ‘onewoiduAse 
osIMIoUjO ‘ddeyewiq xy - swo}duwidss [LY YM suleUI oYyoRpeoY [es1odura, WYSII ‘ABA, ZI 9}0U VAIp jsod 
SUISIOM UOLIPUOd JI xqy IsUeY [[IM A[OSO[D MOTO} ‘poysoSuod []s JI WY Ul JUeJsasuOdap uO ssoidwosep 

[tM “xD ungnds ‘Ned oh b O¢9 [ous|AL, ‘spiny Od esves0Ul :gq “AdopoNe ul [eA ATOYE] SKINS/ALL UO oTTy 
SIIYOUOIG OINde °Y *,JAL,, INOYWM WY - JOD .YouusAs - Suizseoym Ieposeq ..g,, ‘UW ssun’{ ‘‘Ayjedouspeydurs] 
OU ‘YOON “Iea[d XUATeYY “Ivo[d SUL, ‘(Nd OU ‘O/C JO pus) snuts ou “Bu0d [eseu UW fo8e sym 7 sIEISOId 
das, g44 styeisoid 10J eydog uo ApUoLIND ‘Wid ISP] SUNOMS PosBdIOUT S9}e}S ING JaAajJ OU ‘qd IO GOS 

OU S9}21S “Wd 3S®] 99UIS CNd ‘VH ,oimssoud,, [eyo “suod snuts ‘Ysnod satjonpold 0/9 :AByAl [][ 270U VAIp-ur 
Il’ OW Aq aarp 0} poreayo ose SySVy pue eydas Jo uowlSal JUasaid onutyUOD 0} SI dy AIP 

BULING] “SAIP [090}01d IO} Iea]d ‘suo\duIAs AJosuas OY} Jo s[[eds Jo JaquINU JaMdj Ul JOIJo [eIOousq ve SUIARY 

dq 0} SUI9aS II PUL SIU} JOJ WSV SUTye} SI 9H “SO] JO/pue We ‘adv] YoT UO soURqIMsIp ArOSUAS Jo swIO}dUIAS 
yuoLModes sey ATJUonbasqns ‘Soq II edAJ, Jo xp Ised ‘diiosap syneysoid syeodar :.1vPA] SQ 9}0U dAIp aid 
‘styB1so1d Surosuo Jo} edes uo sey] YO 9J0U sAIp-o1d 
"uOleUI Ue XO 
O} [PULIOU SdRhINS UD “MSA OF 32 UOISUA}Xx9 oUO PUB MS-J 09 Je UOIsUd}x9 OU HIM OL.T NSM Uo soRjms ou} 0} 
uorssoiduroseap [nyUsAoul) “Ydop Suryovel uodn ured Jo Jorfal [BIO], “AAS 09 0} UOIssoiduose1 Aq yuoWUNReL], 
"SSOUNSIS UOISSaIduIOJep ATUO UIed se posouseIq, ‘“sUBIS 10 

SUIOJCUIAS JOY}O ON ‘WWaWeAoU JuIOl Aq poyeavisse “Jo}9eIeYD UI SuLIog pue doap ‘ured souy pue opyue [e1o}eTIG 
jo smute[duio0d salp uoreimjes Ie 100} ZZ & WOY Sulovjns Joye smoy [] powaselg :AIVMIWINS JUOpIOUI 
‘powwuny-jjos ATpider 2p yuoyTULIE}M ‘ssons 

STUBA YJIM ATUO SINDOI Weg “jSo1 Je SUIOJdUIAS ON ‘sHOdUIAS 104}0 ON ‘90 Yo] JO ssos sna YIM ured 
[BUOISed90 “UdPIULIOJUI P9jou Jaye] YOOM UO INOGY “OL, Joye swoj}dwAs ou pey y~olqns :¢%@ ARIA] 67 230M 
‘poll} Inq sey SWO}dUWIAS MON “IYSIU 4se] [OC [e19[9ysoynosnur ATUO ured Joj paieol], OIRO 2€6 G2 97 930N 
‘Iea[d ssuN] “WoyWoosIp jwiof ou sey “UoTeMdsu UO OJWODSIp Surung [eUIejsqns ;euMTUTU 

SoJOU IOAIC, “MSJ OF J8 UOIsUa}xe | PUL MS] (9 Je UOISUS}X9 | YIM OLY Woy pooezms OFIO :¢6 G24 9Z 9ION 
"MS] QE 18 | pUB MS] CO Je 1x9 “GQ | ISBOT Ie WIM 

QL WO Jno wWIY SULIq pusuTMO.ey ‘Ydap SuTYyseel UO poaor{ar ATO}0[duI09 pue ApJduioid ured :aIoN {MST C9 
ssolduiosey (1) SSouy]! uorssaiduosep Ayu uted (Z) aAIp uoKeinjes [eyUoUIedxe dys ([)y ‘[euLou SI urexe 
OIMaU palejeq ‘poureyfur jou ‘snjidear9 ynoyWM UONOU Jo ssuvI [[NJ sywIo¢ “xg Joppetq/jomog ou ‘ssouquinu 

ou ‘ssouyeom OU ‘sulo}dUIAs Joyjo OU SEE] “SuTy[eM AYNIIYJIP SULARY SI oY VY} oOAaS ATUATOIJNs st sw 
juasoid Je Uleg “OSIMIOYjO [[9M soe, “Ld Aue ouop jou sey - ured J0j UONeUL[dxe JoyJO ON ‘sdouy SUIATOAUI 
UdY} “SIMOY [BIOAS IDAO OAISSoIdOId ‘ABPO} SopYUL Ul ISMJ JOSUQ “JUSWEAOU JULOf Aq payeARssse “Jo}ORIEYD 

UI SULIOg pue daap ‘saeuy Y0q ‘sapyue Yoq ued 0/9 YIM powuaseid jg OO6I 26 G94 SZ 910U DAIP-jsog 

“INM Ajojotdto09 pouliojied wexe omen ‘sua]qoid oarp sod ou - WeXa OAIP ISOd 2€6 G2q SZ 9J0U DAIP-Js0g 


-O1I)G-ON LVSUIV 6076 TYWN 16 Cc LOtD 07 9 0°0 60c6tuIu Cl 
-97)C-ON LVSUIV 6076 AWN I'Sb6b 7'86Lh OCI 8 1OeP OC I $0 60c6tuu vl 
-97)C-ON LVSUIV 6076 TMWN OCI 8 LOtr 4 ¢ 0°0 60cetuu a | 
-C7)CG-ON LVSUIV 6076 TYWN VL O'V8CP OC 9 0°0 60c62uu Cl 
-¢1)G-ON LVSUIV 6076 PWN 08 Cc LOtP 4 9 0°0 60c6tuu II 
-60)0-ON LVSUIV 6076 RIAN 9'0PSS 9°0r6r OL 8°CIEV OC I $0 60c6tuu Ol 
-60)C-ON LVSUIV 6076 THWN 9'0PSS 9°0P6r OL 8°CIEP 07 I $0 60c6tuu 6 
-60)0-ON LVSUIV 6076 RIAN OL 8° CLEP 07 v 0°0 60c67uu 8 
-C7)G-ON LVSUIV 6076 YWN 6'67~S 6°606P 0°Cl coer CC I O'T 60c6tuIU L 
-C7)C-ON LVSUIV 6076 INN 66779 =6'606P 0? coer CC I O'l 60c6tuU 9 
-C0)C-ON LVSUIV 6076 RIAN 0'CI coer CC v 0°0 60767 ¢ 
-80)G-ON LVSUIV 6076 RWAN 0O'CI 9°86CP CC 9 0°0 60c67uU v 
-S7)C-ON LVSUIV 6076 RIAN 7'8S19 78105 OL 5 66C7 CC I $0 60c6tuu 3 
-S7)C-ON LVSUIV 6076 WAIN Z’8SZS 78105 O'L S667 CC I $0 60c6tuu C 
-$7)C-ON LVSUIV 6076 IMWN OL S66EP CC v 0°0 60c6tuU I 
UL], OU |, SIDAIG BUCA # 
SUOIVION JC BILG tL Wk yuNIsy =—s_«s WO} Wdeq jox osm0xNQ CEIeYG dIX0OI1g 


sue,qoid 
ou ‘Jam ATa}o;duI09 Mou - AepsojsoA BOUY IYSII SulIVaq WYSIoM UO LOJWOOSIp pey :Ady O¢ Yd0q9 AY PZ 

suasiom ured JI OLY Al[njores sAsosqo - o[Ssiu ofqissod :g/y ‘Tu yeM 901/J904 ‘Ju 
yes Wapury ‘[U SIoqWOY! “JORIUT SL H/NLA Je]]9q9109 £¢/¢ IOJOUL {Yon} ouTy 0} J9RIUT Suds °JOBJUT TTX-TIND ‘Mou 
suoU “Uolssaidtosap souls salty 14311 puryaq ured Q[/T (soos) JolIq JUoWIULIOIMI 0/9 :-Ad YW GZ 930 BAIp sod 
OWA Aq oalp 403 pereayo 
SAOGR SB OURS : [ne OT Ajuda 93R| 
PoAOSoI MOU So[SsIU SAIp jsod g/Y ‘oNeUIO\dwWAse 
Sem oYs SIY 7 ye ‘Ajojoyduios Aeme SulOd pue spuodos Sunse] Jop[noys yYSII Joy Ul SAIp sod sIy Z] pur Q] 
usemjoq ured jusTsuey pry joofqns pa[eaadl sIY pZ Je WLOJSMOUS 0} ONp MoTAIO}M sUOYd :aRy Sy AaQUa 2IeT 
[[aM spooj “oryemmojdurAse :AByAl Z] 3}0U JAIp JSOg 
sABp ¢ ~ UI UORENsudU yxoU s}oodxo 
pue yueusold jou SI oYs UIeLI99 JOAIP PoyeoIpUl OWA Pig & Aq o}0u aarp oid ‘sow OM} Aq aarp 0} pores[D 


Ed 
i voll an 


SECTION VI: SATURATION 


G. EDUAS4S 


26 dives: 8 DCS, 4 Marginal 
All dives were dry 
Dives were conducted during October 1945 and July 1946. 


Exercise: none recorded. 


Dive descriptions were obtained from dive log (NEDU Log #28 and #29). 
Manifestation descriptions were taken from a personal communication from Dr. Van 

der Aue to Dr. Behnke (copy obtained from the collection of correspondence and data 
given to Dr. Ed Flynn by the surviving son of Dr. Van der Aue after his death). These 
dives are also discussed in reference 1. 


Diagnoses of DCS were initially made by Dr. Van der Aue. Re-diagnoses were made 
in February 1999 using the criteria established by Weathersby in 1988 (appendix A). 
The re-diagnoses were made by collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 

LCDR Daniel Valaik MC USN 

LT Thomas Buttolph MC USN 

LT David Dromsky, MC, USN 


1. Behnke, AR. "Early quantitative studies of gas dynamics in decompression." In: The 
Physiology and Medicine of Diving and Compressed Air Work. PB Bennett and DH 
Elliott, editors. Second edition. Williams & Wilkins Company, Baltimore, MD, 1975. 
pp. 392-416. 7 
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SECTION VI: SATURATION 


H. ASATDC 


23 dives: 8 DCS, 1 Marginal 
All dives were dry 
Dives were conducted during 1968 and 1969. 
Exercise: none recorded. 
Descriptions of the DCS manifestations and dive descriptions were obtained from dive 


log notes and medical records provided by Mr. Ron Nishi and Mr. Dave Eaton at the 
Defence and Civil Institute of Environmental Medicine in Toronto, Canada. 


1. Kidd DJ, RA Stubbs and RS Weaver. Comparative approach to prophylactic 
decompression. In Underwater Physiology (IV), C.J. Lambertsen, Editor. Academic 
Press, New York & London, 1971, pp: 167-177 
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SECTION VI: SATURATION 


I. ASATFR85 


e 21 dives: 0 DCS, 0 Marginal 
e All dives were dry 


e Exercise: not known 


1, Masurel, G. Air saturation at shallow depth. In: DJ Smith and DCB Holt, 
editors. Proceedings of the 4th Tripartite Submarine Medical Conference, 
Alverstoke, United Kingdom, 1985. 


Profile DataSet Outcome #of Depth Bottom Ascent Data Set Notations 


# Name Divers Time Time 

1 ASATER 0.0 6 22.97 2160.0 2.0 "7 meters" 
2 ASATFR 0.0 6 26.25 2160.0 2.0 "8 meters" 
3 ASATER 0.0 | 29.53 2160.0 2.0 "9 meters" 
5 ASATFR 0.0 8 29.53 2160.0 = 2.0 "OQ meters 


with O> last 2 hrs" 


VIII. Surface 
Decompression (Air) 


SECTION VII: SUB-SATURATION 


A. EDU8498S2 


60 dives: 13 DCS, 17 Marginal 


All dives were dry 
Dives were conducted during April - June 1945 


Exercise: none during the dive. After surfacing "half of the group was then exercised for 
the next 2 hour period while the other half rested in bed." 


"The exercise prescribed consisted of lifting and returning a 25 pound dumbbell with both hands from a 
bench 12 inches high to arms length overhead at a rate of 4 times each minute for the entire two hour post 
dive period. The method of lifting this weight was alternated each minute to distribute the work load of 
different muscle groups. During one minute the weight was lifted by keeping the knees stiff, thus exercising 
chiefly the muscles of the back and upper extremity. During the alternate minute the weight was lifted and 
lowered by extending the flexing the knees from and to a squatting position, thus chiefly exercising the lower 
and upper extremities and keeping the back fairly erect." 


Descriptions of the DCS manifestations were taken from the dive logs and cross referenced 
with reference 1. 


Diagnoses of DCS were initially made by Dr. Van der Aue as seen in ref (1). With the 
additional information from the dive logs, re-diagnoses were made in March 1997 using 
the criteria established by Weathersby in 1988 (appendix A). The re-diagnoses were made 
by collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 
LCDR Daniel Valaik MC USN 

LT Thomas Buttolph MC USN 
Edward T. Flynn MD (MC USN RET) 


1. Van Der Aue, O.E., R.J. Kellar, and E.S. Brinton. The Effect of Exercise During 
Decompression from Increased Barometric Pressures on the Incidence of Decompression 
Sickness in Man. Navy Experimental Diving Unit Report #8-49, March 1949. 
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SECTION VII: SUB-SATURATION 


B. NSM6HR 


57 dives: 3 DCS, 2 Marginal 
All dives were dry 
Dives were conducted during 1989 and 1991 


Exercise: at depth on a bicycle ergometer; workload of 100 watts; 30 minutes work / 
30 minutes rest cycle for four exercise periods (2 hr total). 


Descriptions of the DCS manifestations were taken from reference 1. 
. Decompression Sickness Resulting from Long Shallow Air Dives. CL Shake, PK 


Weathersby, D. Wray and EC Parker. NSMRL Report 1200, Naval Submarine 
Medical Research Laboratory, Groton, CT. May 1996. 
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57 dives: 5 DCS, 0 Marginal 

All dives were dry. 

Dives were conducted in the Spring of 1950. 

Exercise: None 

Descriptions of the DCS manifestations were taken from reference 1. The 


descriptions are brief, using the DCS classification established by the investigators; 
no times of onset were indicated therefore, no T, and T> times are indicated. 


. Crocker, WE, WM Davidson, FC Goodenough. Investigation into the 
Decompression Tables Report II: Progress report of the first series of human 
exposures. Report prepared for the Decompression Panel of the Underwater 
Physiology Sub-Committee of the R.N.P.R.C. Royal Navy Publication #50/628, July 
1950. | 
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IX. Surface 
Decompression (02) 


SECTION VHI: SURFACE DECOMPRESSION 


(AIR) 


A. EDUS45SUR 


197 dives; 27 DCS, 12 Marginal 


Dives were mixed, wet or dry. Conditions are indicated in column 3 of the manifestation 
table that follows. 


Dives were conducted during the period October 1944 - March 1945 


Exercise: During the “rest” dives, the divers moved as little as possible while on bottom. 
The “work” dives entailed lifting a 70 1b weight (58 lb submerged) from a 26” bench 10 
times per minute while on bottom (ref. 1). 


Diagnoses of DCS were initially made by Dr. Van der Aue as seen in ref (1). With the 
additional information from the dive logs, re-diagnoses were made in 07 April 1997 using 
the criteria established by Weathersby in 1988 (appendix A). The re-diagnoses were made 
by collective decision of the following: 

CDR Charles Auker MC USN 

LCDR Robert Ball MC USNR 

LCDR Charles Toner MC USN 
LCDR Daniel Valaik MC USN 
LT Thomas Buttolph MC USN 
Edward T. Flynn MD (MC USN RET) 


Detailed manifestation descriptions shown here were taken directly from the dive logs. 
I. Van Der Aue, OE, ES Brinton, RJ Kellar. Surface Decompression, Derivation and Testing of 


Decompression Tables with Safety Limits for Certain Depth and Exposures. Naval 
Experimental Diving Unit, Technical Report 5-45, January 1945. 
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dOSspsnda 
anssrsnda 
dOssrsnda 
Yass rsnda 
YOSsrsnda 


78 
c8 
C8 
18 
08 
6L 
8L 
LL 
OL 
SL 
PL 
tL 
CL 
IZ 
OL 
69 
89 
L9 
99 
$9 
79 
t9 
c9 


Profile 
# 


] 
2 
3 
4 
5 
6 
7 
8 
9 


Data Set 
Name 


nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nomrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 
nmrasur90 


B. NMRASUR90 


64 dives; 0 DCS, 0 Marginal 


Outcome 


. No report was published from this dive series. 


#of 
Divers 


WW WN WW WWW WW WW Wd WW WW Ww WY Ww 


SECTION VIII: SURFACE DECOMPRESSION 
(AIR) 


Depth 


60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 


Dives were wet, but water temperatures were not recorded in the log. 


Dives were conducted during the period November-December 1990 


Bottom 


Time 


179.0 
179.4 
179.0 
180.9 
178.8 
oe 
179.0 
179-1 
179.1 
179.1 
Fo ol 
49.0 
49.0 
49.1 
49.1 
49.1 
49.1 
49.0 
49.1 
49.1 
49.1 
49.0 


There were no cases of DCS during this series, so no manifestations are described. 


Ascent 


Time 


82.9 
81.3 
84.9 
81.4 
81.5 
D334 
81.7 
81.8 
81.9 
81.9 
81.8 
98.9 
98.7 
98.7 
98.5 
99.0 
98.9 
98.7 
98.2 
98.3 
98.6 
98.4 


Exercise: the log records an exercise regimen of 10 minutes work, 10 minutes rest while on 
bottom. However, no description of the work performed was located. 


Data Set Notations 


surd101 
surd102 
surd103 


-surd104 


surd105 
surd107 
surd108 
surd109 
surd110 
surd111 
surd112 
surd201 
surd202 
surd203 
surd204 
surd205 
surd206 
surd207 
surd208 
surd209 
surd210 
surd? 11 


This page intentionally left blank 


SECTION IX: SURFACE DECOMPRESSION 
(OXYGEN) 


A. EDU1351SD 


1035 dives; 20 DCS, 233 Marginal 


Dives were wet; average water temperature was 66.9° F. 
Dives were conducted during the period the period 1945-46 
Exercise: all divers performed moderately heavy work at depth; “lifting and lowering a lead 


bucket, weighing 62 pounds underwater, to and from a submerged table 26 inches high.” 
(reference 1) 


Manifestations are presented directly from the codes described in Table 1 of reference 1, as 


follows: 
A - No symptoms 
B - Skin itch on surface 
B’ - Skin itch at water stops 
C - Moderate fatigue 
D - Severe fatigue 
E - Skin rash. Also includes the following other symptoms during the surface interval: 
(a) Mild or transient pains 
(b) Chest pains on deep inspiration (mild chokes) 
(c) Paresthesias 
F - Transient or mild pains not requiring recompression therapy 
G - Other symptoms not requiring recompression therapy. Includes: 
(a) Chest pains on deep inspiration (mild chokes) 
(b) Muscle or joint stiffness with no pain present 
(c) Paresthesias 
(d) Vertigo 
H - Permanent or severe pains requiring recompression therapy 
I - Symptoms involving central nervous system. Includes: 
(a) Visual disturbances 
(b) Vertigo 
(c) Paresthesias 
(d) Paresis 
(e) Paralysis 
(f) Severe headache 
J - Symptoms involving pulmonary system. Includes: 
(a) Chokes 
(b) Cyanosis 
K - Other 


e DCS events were diagnosed using the 1988 Weathersby et. al. criteria for diagnosis at NMRI 
on 17 December 1997 by CDR Charles Auker 

LCDR Chuck Toner 

LCDR Dan Valaik 

LT Tom Buttolph 


1. Van Der Aue, OE, RJ Kellar, ES Brinton, et. al. Calculation and Testing of Decompression 
Tables for Air Dives Employing the Procedure of Surface Decompression and the Use of Oxygen. 
Experimental Diving Unit U.S. Naval Gun Factory Report No. 13-51. November 1951 
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SECTION IX: SURFACE DECOMPRESSION 
(OXYGEN) 


B. DC8ASUR & DC8ASURW 


358 dives; 10 DCS, 1 Marginal 
260 dry dives; 5 DCS; 1 Marginal (DC8ASUR) 

98 wet dives; 5 DCS, 0 Marginal (DC8ASURW) 

For wet dives, water temperatures ranged from 12.3° to 20° Celsius. 


Dives were conducted during the period October 1982 - February 1985 


Exercise: the workload for working wet divers described in references 1-4. 


Bottom Time % max heart rate work/rest 
(min) at surface cycle 


21 to 30 70% 5 min/5 min 
31 to 60 65% _ 10 min/10 min 
> 60 50% continuous 


These datasets are included in the report, Statistically Based Decompression Tables VII. 


e Descriptions of the DCS manifestations and dive descriptions were provided in references 1- 
4. Additional descriptive comments shown here were hand-written (by P.K. Weathersby) on 
the computer printouts from DCIEM. 


. Nishi RY, GR Lauckner, BC Eatock, JT Hewitt. Oxygen decompression techniques for 
compressed air diving using the XDC-2 decompression computer programmed with the Kidd- 
Stubbs 1971 model. DCIEM Report 84-R-19, June 1984. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series A-F). DCIEM Report 84-R-72, October 1984. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series G-K) DCIEM Report 84-R-73, November 1984 


. Lauckner GR, RY Nishi, BC Eatock. Evaluation of the DCIEM 1983 decompression model 
for compressed air diving (Series L-Q). DCIEM Report 85-R-18, April 1985. 
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SECTION IX: SURFACE DECOMPRESSION 


(OXYGEN) 


C. DCSUREP & DCSUREPW 


69 dives; 1 DCS, 0 Marginal 
52 dry dives; 0 DCS, 0 Marginal (DCSUREP) 

17 wet dives; 1 DCS, 0 Marginal (DCSUREP W) 

For wet dives, water temperatures ranged from 12.3° to 20° Celsius. 


Dives were conducted during the period February 1984 - February 1985 


Exercise: the workload for working wet divers described in references 1-4. 


Bottom Time % max heart rate work/rest 
(min) at surface cycle 


21 to 30 70% 5 min/5 min 
31 to 60 65% 10 min/10 min 
> 60 50% continuous 


This dataset is included in the report, Statistically Based Decompression Tables VII. 


Descriptions of the DCS manifestations and dive descriptions were provided in references 1- 
3. Additional descriptive comments shown here were hand-written (by P.K. Weathersby) on . 
the computer printouts from DCIEM. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series A-F). DCIEM Report 84-R-72, October 1984. 


. Lauckner GR, RY Nishi and BC Eatock. Evaluation of the DCIEM 1983 decompression 
model for compressed air diving (Series G-K) DCIEM Report 84-R-73, November 1984 


. Lauckner GR, RY Nishi, BC Eatock. Evaluation of the DCIEM 1983 decompression model 
for compressed air diving (Series L-Q). DCIEM Report 85-R-18, April 1985. 
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SECTION IX: SURFACE DECOMPRESSION 
(OXYGEN) 


45 dives; 1 DCS, 0 Marginal 
Dives were wet, but water temperatures were not recorded in the log. 
Dives were conducted during the period July 1990 


Exercise: the log records an exercise regimen of 10 minutes work, 10 minutes rest 
while on bottom. However, no description of the work performed was located. 


Manifestation description was taken directly from the archived medical records. 


. No report was published from this dive series. 
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